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™ONSIDERABLE interest has been 
aroused in regard to the significance 

of the grading of carcinoma since the 
publication of Broders’ work in 1921. Other 
systems of grading have attracted attention; 
particularly the one devised by Schmitz and 
Hueper of Chicago, who are the authors of 
the so called ‘‘malignancy index.”’ Probably 
no group of tumors have engendered so much 
difference of opinion as to the value of grading 
as the carcinomata of the uterine cervix. In 
grading our tumors, we have used the method 
of Broders to the exclusion of the Hueper meth- 
od, for the reason that in the latter, the personal 
equation enters and carries too much weight in 
the result. Broders has arbitrarily divided 
tumors into four grades. The Grade I tumors 
are those containing from 1 to 25 per cent of 
undifferentiated cells. The Grade II tumors 
have from 25 to 50 per cent; the Grade III 
from 50 to 75 per cent; and the Grade IV from 
75 to 100 per cent undifferentiated cells. A 
group of undifferentiated cells grow so evi- 
dently without restraint or self control, that 
the parent structure, whether tubule, layer, 
cord, or palisade, cannot be made out. In- 
stead of differentiating into cells of parent 
type, they have embryonic characteristics. 
Such an area of undifferentiated cells has 
also been described as being made up of cells 
that have undergone de-differentiation or 
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anaplasia. These terms signify the phenomena 
opposite to differentiation. It may be stated 
that a cell which goes through its life cycle 
and takes on the form of its parent, is a 
differentiated cell. Such a group of cells can 
be seen in the basal cell carcinoma, where we 
have a mass of cells, all of them being of the 
same structure as the basal layer of the normal 
epithelium. It is only the arrangement of 
these cells which distinguishes the mass from 
that of normal basal epithelium. Benign 
neoplasms, such as the myomata, manifest 
this same self control. Complete self control 
manifests itself in these neoplasms when de- 
generation sets in. The normal cells have 
ceased to regenerate and the remaining ones 
have differentiated beyond the point of re- 
generation. Complete differentiation is seen 
in the epithelial “‘pearle body.” In very 
malignant tumors the regeneration of cells 
takes place so rapidly that very few, and 
occasionally none, of the cells differentiate. 
Adverse criticism of grading is sometimes 
based on the fact that different grades are to 
be found in different portions of the same 
tumor. To meet this criticism, we have 
selected only the most rapid growing portion 
of such tumors as a basis in our grading. Ad- 
verse criticism is also based on the fact that 
at different periods of growth there is a 
difference in the grade of the tumor. This may 
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Fig. 1. Tumor tissue is made up of squamous cells with Fig. 2. Keratinization and hyalinization are chai 
marked tendency to differentiation and characterized by _ teristics of this type of early and not extensive lesion. ‘1 
lack of pearle formation. Less than 25 percentof thecells represents a type as seen in the base of a cervical pol.) 
are undifferentiated. Grade I. Grade I. 
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be due to the resistance of the host at varying — the lip as a basis of comparison for tumors 
periods of time. Additional adverse criticism the cervix, simply on the assumption that in 
is based on the personal equation. Whatever both instances we deal with surface epitheliu: . 
force there may be in this last objection, seems In Table I a comparison is made of an u 


to be inapplicable to this study, for we have _ selected series of squamous cell carcinoma «of 
graded the tumors independently and yet — the lower lip and squamous cell carcinoma «of 
have found less than 1 per cent difference of the cervix. It is clearly seen that the two 
judgment covering 300 different specimens in- _ sets of figures are entirely dissimilar. No one 
cluded in this study. has ever reported such a high percentage of 

Some clinicians have attempted to formu- cures in cervical cancer as these figures show 
late conclusions in regard to the prognosis of to be possible in lip cancer (reported ly 


cervical (uterine) cancer, based on the results Jorstad from this hospital in 1930). 

of numerous studies on grading of carcinoma It is believed, and quite well authenticate, 
of the lower lip. Such conclusions are open to that tumors of Grade I, being comparative! y 
severe criticism; in fact, it is impossible to use slow in growth, metastasize much later than 


TABLE I.—CARCINOMA OF LOWER LIP 





Grade | © living | “ of total 
of and well | cases in 
malignancy 5 years | each group 
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Grade | “o living % of total 
of and well cases in 
malignancy | 5 years each group 
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Fig. 3. The usual cellular differentiation, cellular infiltra- Il | 18.6 
tion, vascular changes, and keratinization in this grade and IV ree | 
type of malignancy are shown. Grade I. wd ! 
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Fig. 4. The type described in Figure 1, almost one-half 
of this tumor being undifferentiated. The polypous ar- 
rangement is definite. Grade IT. 


the less differentiated types of tumor. In 
cancer of the lip we see 26 per cent of all cases 
in Grade I, whereas but 1.3 per cent of the 
cervical cancers are thus grouped. From the 
5 year results in cancer of the lower lip, it 
would seem that knowing the grade of tumor 
with which the surgeon is dealing, he must 
allow this knowledge to influence greatly his 
prognosis, even though a standard radical 
procedure of removal or destruction is done 
in each case. This is not true of the cervix 
series. In each case we are seemingly dealing 
with similar squamous cell carcinomata micro- 
scopically, but the clinical picture is entirely 
dissimilar. Early carcinoma of the lip is a 
common clinical diagnosis, but early car- 
cinoma of the cervix is decidedly an uncom- 
mon diagnosis on our histories. A relatively 
late cancer of the lip with metastasis to the 
regional (submaxillary and submental) lymph 


TABLE II.-—SQUAMOUS CELL CARCINOMA OF 
THE CERVIX 


Clinical | Length of life 





| ‘ ical | C 
group Histologica | si | after treatment 
| | 
I Grade II 3 | 82 months 
Grade IIL | 2 | 72 months 
Grade IV | 1 15 months 
II Grade II | n | $3 months 
| Grade III 6 | 60 months 
women Veet : 
3 | 
Ill Grade II 19 29 months 
Grade III 19 30 months 
Grade IV 3 44 months 
IV Grade II } 40 17 months 
Grade III 45 


9 months 
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Fig. 5. This typifies a tumor with less differentiation 
than the same type of tissue shown in Figures 1 and 2. 
Grade II. 


nodes leads to a guarded prognosis; about 25 
per cent 5 year cures result in a series of 
properly treated cases. But when the jugular 
chain of nodes becomes involved, the per- 
centage of 5 year cures falls to 10 per cent and 
below. This group now becomes equivalent to 
the cases of cancer of the cervix coming to us, 
which we clinically group three (according to 
the Schmitz classification). Remembering 
this fact, we are in a position properly to 
analyze our figures, and realize that no direct 
comparison should be attempted between 
carcinoma of the lip and cervix. | 

In Table II we have arranged all cancers 
of the cervix, treated by radium alone, into 
clinical groups as well as microscopic grades. 
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Fig. 6. The usual architecture seen in these tumors. 
At least 25 per cent of the fixed tissue cellular structure is 
differentiated. Grade ITI. 
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A good example of an almost completely un- 
Grade IV. 


Fig. 7. 
differentiated tumor with typical stroma 


We have used the clinical grouping of the 
Schmitz classification. 

Briefly, the Schmitz clinical classification 
divides cancer of the cervix into groups as 
follows: 

Group I. Malignancy is confined to the 
uterine cervix. 

Group II. Malignancy has spread to the 
adjacent vaginal wall. 

Group III. Uterus is still movable, but 
there is beginning thickening of one or both 
broad ligaments. 

Group IV. Uterus is fixed. 

Observing the Table, it is at once obvious 
that we have no Grade I cases in any clinical 
group. The reason for this is that all the Grade 
I cases were found in Groups I and II, and 
these being considered operable, had surgical 
treatment. We have included in this series 
only those cases that received radium or 
X-ray therapy; no case treated by surgery 
alone, or a combination of surgery and radium, 
is included. Furthermore, no case was con- 
sidered which could not be traced to the time 
of death, or found living after 5 years. It is 
only by such measures as these that statistics 
of this nature become of value. From a 
study of this chart, it seems evident that: 
Clinical grouping and extent of disease is 
more important than grading from a prognostic 
stand point. 

Do these figures signify that grading is of 
no value whatsoever in the study of cervical 
cancer? We do not believe they do, for there 


Fig. 8. Attempts at differentiation are noted, but th 
cellular structure and relationship places it in this group 


are facts ‘that are not shown in the figures 
It has been our observation that the imme 
diate effect of radium on the more undiffer 
entiated type of tumors is greater than on the 
differentiated types. We find greater imme 
diate retrogression in Grades III and IV, than 
in Grades I and II, the clinical extent of in- 
volvement being approximately the same, 
and a like dosage of radium being applied in 
each case. This is added evidence of the 
greater radio-sensitivity of Grade III and IV 
tumors. 

From the purely morphological standpoint, 
there are two types of squamous cell car- 
cinomata of the cervix. The type which may 
undergo keratinization ‘‘pearle formation”” is 
the more usual type. Eighty per cent of the 
neoplasms in this series are of this type, the 
four grades being typified in Figures 3, 5, 6, 7, 
and 8, respectively. The other type does not 
show this tendency to keratinization when 
undergoing the varying degrees of differentia 
tion. It somewhat resembles the structural 
makeup of a basal cell carcinoma; however 
the squamous type of cell is easily made out 
(Figs. 1, 2, and 4). As a matter of interest, on: 
of the specimens in this series was made up 0 
a mixture of the two forms (Figs. 9 and 10). 

It is also our observation that rectovagina 
and vesicovaginal fistulae occurred almost al 
ways in carcinoma of the Grade III and I\ 
variety after treatment with radium. Thi 
fact becomes more significant when it i 
known that the radium dosage was approx 














mately the same in a large majority of the 
cases treated, so that it could not be by but 
mere chance that the fistula occurred in the 
less differentiated types of tumor alone. 
Therefore, it is safe to assume that patients 
with vaginal involvement with carcinoma can- 
not with safety receive the same radium 
dosage, regardless of the grade. The Grade I 
or II carcinoma will withstand a greater dose 
with less danger of perforation than will the 
Grades III or IV. Some Grade I or IT carcino- 
mata are so radio-resistant that a combined ra- 
dium dosage of 7,000 milligrams given over a 
relatively short period of time has caused lit- 
tle retrogression clinically, and yet we were 
dealing with a relatively slow growing neo- 
plasm. We unfortunately know from experi- 
ence the disastrous results to the bladder and 
rectum that such a large dosage of radium 
causes’ when applied to the more rapidly 
growing, more radiosensitive, undifferentiated 
tumors. 





Figs. 9 and ro. The tumor tissue is made up of two types of squamous cell carcinoma, as depicted separately in Fig- 
ures t and 3. Two tumors in our series presented these histological features. 





From an analysis of the grading of all the 
cervical cancers treated by radium in this 
hospital, from 1917 to 1927, it can be con- 
cluded that grading alone is of no prognostic 
value. Due to the concealed location of the 
tumor, and the absence of early subjective 
symptoms in the majority of cases of cancer 
of the cervix, it is impossible to formulate 
ideas in regard to these neoplasms on the 
basis of conformity with similar neoplasms of 
the lower lip. That grading is or may be of 
great value in the radium treatment of a 
specific case of carcinoma of the cervix is 
true; furthermore, grading may be the decid- 
ing factor in the decision to employ surgical 
treatment rather than radiation, or vice versa. 
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HE size and shape of the skull is usually 
dependent upon the degree of develop- 
ment of the brain. Moreover, these 
qualities of the skull, and presumably also of 
the brain, vary according to race, individual 
inheritance, and often national custom. What 
happens to the skull, then, if the brain, 
through injury or disease, suffers a loss of sub- 
stance? In the course of our examination of 
many encephalograms, a number of cases have 
come to our attention in which, following 
trauma to the head, or disease of the brain at 
birth or during early childhood, not only does 
the brain show evidence of marked atrophy 
and hypoplasia, but the skull presents changes 
that can be interpreted only as secondary 
phenomena in response to a diminution of the 
intracranial contents. In the present study 
we are confining ourselves to a consideration 
of those patients in whom these changes in the 
brain and skull are for the most part unilateral 
and relatively well marked. A report of 9 
cases is included. 
LITERATURE 
Clinically the patients belong to the group 
usually called ‘infantile hemiplegias.’’ The 
literature on this subject is very extensive and 
deals with its every phase. There are many 
discussions, especially of the pathological find- 
ings in the brain, the peculiar character of the 
hemiplegia, the nature of the convulsions, and 
the trophic changes in the hemiplegic extremi- 
ties. It is also well known and mentioned by 
most authors that the bones of the face, often 
including the orbit, show on the hemiplegic 
side a retarded development which is looked 
upon as part of the general retardation of 
growth on that side due to loss of trophic 
control by the contralateral cerebral hemi- 
sphere. Concerning the bony abnormalities 
of the skull on the side of the affected hemi- 
sphere, however, relatively few references are 
available. 


A thickness of the skull on the side of th« 
brain lesion has been remarked upon by sever 
al authors such as Guénau de Mussey (1830) 
Bell (1831), Turner (1856), and S. Van dei 
Kolk (1861). Cotard (1868), in fact, wa: 
aware not only of this thickening, but, in so fa: 
as the more or less incompletely studied post 
mortem material permitted, of a dilatation 0) 
the frontal sinuses as well. He states: ‘In the 
majority of cases the diminution in the capac 
ity of the skull occurs by the retraction of th« 
internal table without any notable deformity 
of the exterior of the skull. The thickness oi 
the bone becomes augmented. In some cases 
the bones appear to be blown up, the orbital! 
roof becomes doubled into two layers between 
which are found large cells which appear to be 
expansions of the frontal sinus.”’ 

Peterson and Fisher, in 1889, reported the 
cranial measurements in 20 cases of infantile 
hemiplegia. They concluded that in all their 
cases there was not only a diminution in all 
dimensions of the skull and its capacity, but 
that there was an additional diminution in the 
size of the skull on the side opposite the 
paralysis. 

Freud, in his classical monograph on “ Die 
Infantile Cerebrallaehmungen” (1897) gives 
the most complete summary of the literature 
on this aspect of the problem. His opinion is 
worth quoting since it represents the essence 
of the conclusions reached not only up to his 
time, but to this very day. He says: “The 
undoubted interrelation between the growth 
of the brain and the overlying parts of thc 
skull is apparent in numerous ways in th 
cerebral hemiplegias.”. The skull seems to 
profit, according to him, by the release fron 
pressure of a growing brain and become 
thickened over areas where the brain is sunke! 
in. The inner table appears heaped up an 
the ‘orbital cavities as if blown up” (quotin; 
Cotard). In other cases, he observes, there i 
an inhibition of growth of the skull corre 


1From the X-Ray and the Surgical Departments of the Neurological Institute of New York. Presented before the New York Neurological 


Society, October 4, 1932. 
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ponding to the affected hemisphere, the vault 
iils to develop, or there may even be a de- 
‘ression. Sometimes, indeed, in post-trau- 
natic cases, an actual defect in the bone exists. 
\ll these changes, however, are inconstant 
nd are to be expected most often in children 
-hose illness begins early in life. 

Oppenheim declares that “changes in the 
ones of the skull, depression, defect-forma- 
ion (porocranii), diminution in circumference, 
iypoplasia of the vault upon the side of the 
rain lesion, form an inconstant symptom.” 

Déjerine, too, says that “one sometimes 
inds a flattening, even a depression, of the 
vault of the skull at a point corresponding to 
the cerebral lesion, especially when poren- 
cephaly is present, but this finding is not 
constant.” 

Peritz, in the new edition of his book, refers 
to “growth disturbances” in the skull in 
infantile hemiplegia, without describing them. 

In the numerous comprehensive mono- 
graphs on the subject of infantile hemiplegia, 
little comment is to be found on the skull 
changes that we have been able to demon- 
strate on the roentgenograms. The explana- 
tion probably lies in the fact that many of these 
monographs were written prior to the intro- 
duction of roentgenography and that recent 
studies lay so much stress on cerebral pathology 
as seen in the pneumoencephalograms that the 
abnormalities of the skull in roentgenograms 
receive scant attention. 

CASE REPORTS 

Case 1. Eileen S., N. 1. No. 9020H, aged 23 years, 
admitted to Institute June 22, 1931. Severe illness 
with fever at 14 months, accompanied by convul- 
sions and a left hemiplegia which have continued to 
date. Hypertrophy of the skull, sinuses, and mastoid 
on the right side; dilatation of the right lateral 
ventricle; displacement of ventricles to right. 

Complaint. Nervousness and irritability, convul- 
sions and left sided weakness. 

Present illness. The patient is one of five children. 
She was born without difficulty and remained in 
apparent good health during her first year of life. 
At 14 months, she is said to have had an acute illness 
accompanied by high fever which was thought to be 
“infantile paralysis.” Convulsions occurred at this 
time and a paralysis of the entire left side was noted. 
The left side of the mouth and both eyes were 
‘“crooked.’’ After recovery from the acute illness, 
convulsions recurred once annually until the age of 5 
when they began to take place monthly and became 
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more severe. This has continued up to the present 
time. The seizures have been mostly nocturnal and 
have been generalized in character. The patient's 
health has been good otherwise. She reached the 
seventh grade in school but has never worked because 
of deformity. Her past and family history are of no 
importance. 

Physical examination. The patient is a_ well 
nourished and well developed young woman but 
for the left extremities which are underdeveloped. 
She is nervous, irritable, and reserved, but seems 
mentally normal. The left side is spastic, with 
exaggerated retlexes and a positive Babinski and 
confirmatory signs. She also has a left hemihypzzs 
thesia. The examination is otherwise negative. 

Laboratory findings. Negative’. 

Roentgen-ray examination. The plain films of the 
skull show a marked thickening of the right half of 
the frontal bone. The right ethmoid and frontal 
sinuses are greatly enlarged and extend laterally and 
backward, to include the anterior clinoid process. 
There is overdevelopment of the right mastoid and 
extensive pneumatization of the petrous portion of 
the right temporal bone (Tig. 1). 

Encephalograms show the bony changes described 
above, and in addition a dilatation of the right 
lateral ventricle with a shift of the entire ventricular 
system toward the right side displacing the midline 
structures of the brain to the right. It is apparent 
that the right side of the cranial cavity is much 
smaller than the left. The sulci markings are prac 
tically absent over both cerebral hemispheres (Figs. 
2 and 3). 


Although the illness that initiated the 
present condition was obscure in nature and 
was probably not “infantile paralysis” as 
suspected at the time, it was apparently an 
infectious process of the brain affecting a 
hitherto normal infant. The right sided 
cerebral atrophy was anticipated clinically, 
but the accompanying right sided hypertrophy 
of the skull and sinuses was unexpected as 
characteristic associated findings. 


CaskE 2. Lena L., N. 1. No. 7014H, aged 19 vears, 
admitted to Institute January 12, 1931. Onset of 
right sided paralysis and sensory Jacksonian seizures 
after febrile attack at 1 year; right homonymous 
hemianopsia; mental retardation. Thickening of 
bones of left side of skull; overdevelopment of left 
ethmoid and mastoid cells; dilatation of left lateral 
ventricle; displacement of ventricles to the left. 
Operation disclosed a markedly degenerated, scle 
rotic left hemisphere. 

Complaint. Paralysis of the right arm; pain in 
right side of the head. 

!Laboratory examination in these cases consisted of routine blood and 


urine examination, blood Wassermann, and spinal fluid: cells, globulin, 
total protein, Wassermann, and colloidal gold test 





Fig. 1. 


Fig. 1. Case 1. Anteroposterior roentgenogram showing 
marked thickening of the right side of the skull, with over- 
development of the right ethmoid cells and hyperpneu- 
matization of the right petrous ridge. Arrows point to the 
thickened bone, the enlarged right ethmoid cell, and the 
aerated petrous ridge. 

Fig. 2. Case 1. Anteroposterior encephalogram showing 
the dilatation of the right lateral ventricle with displace- 
ment of the ventricular system toward this side, also the 


Present illness. The patient was the third child in 
the family, born normally at full term, weighing 9 
pounds. She was in good health and developed 
normally until 12 months of age when she was taken 
suddenly ill with high fever. That night she had a 
convulsive seizure beginning on the right side and 
becoming generalized. Such convulsive attacks re- 
curred at intervals until the age of 3 years. After 
the first seizure, the baby began to rely on her left 
arm and hand, the right remaining almost entirely 
useless. Gradually the paralyzed upper extremity 
began to turn in at the wrist, and as time went on, 
its development, as compared to the left, became 
retarded. Involvement of the right lower extremity 
was not evident. Between the ages of 3 and 16 she 
was in fairly good health. Mentally she was some- 
what backward, having reached only to Grade 8A 
when she left school at 17. 

When 16 years of age, she began to have a new 
type of seizure. This begins with a ‘‘ gripping pain” 
in the right temple which lasts from 3 to 10 minutes 
and leaves her feeling very weak. The pain is 
accompanied by a sensation of numbness in the 
right arm, and numbness and weakness in the right 
leg. Sometimes the right side of the face also feels 
numb and speech becomes difficult. All these asso- 
ciated signs outlast the pain in the temple, as a rule, 
by several minutes. These seizures occur at intervals 
but appear on the average of once in 3 days. 
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2. Fig. 3. 

changes seen in Figure 1. Arrows point to the unilater: 
thickening of the skull and overaeration of the petroi 
ridge. 

Fig. 3. Case 1. Lateral encephalogram showing th 
extensive aeration of the superior orbital plate, includin 
the anterior clinoid process on the right, due to an extensio 
laterally of the ethmoid cells. Note the marked thickenin 
of the right half of the frontal bone and the dilatation « 
the right lateral ventricle. 


Physical examination. The patient is a wel 
nourished, mentally retarded girl of 19. She limp 
in walking owing to weakness and underdevelop 
ment of the right lower extremity. The right arm i 
also weak and hypoplastic. The entire right side i 
spastic with increased reflexes, but with an absent 
Babinski reflex. A complete right homonymou 
hemianopsia is present. 

Laboratory findings. Results of all clinical lab 
oratory tests were within normal limits. 

Roentgen-ray examination. There is marked thick 
ening of the left side of the skull, especially of th 
parietal and temporal bones. The left. superio 
orbital plate is much thickened by the formation o 
cancellous bone between the outer and inner tables 
and pneumatization by the overdevelopment of th: 
ethmoid cells. There is also thickening of the lef 
anterior clinoid process and the left sphenoida 
ridge. The mastoid cells on the left are overdevelope: 
and have pneumatized the petrous portion of th 
temporal bone (Fig. 4). 

Encephalograms show a dilatation of the le! 
lateral ventricle with a shift of the ventricular syste! 
toward the left, and a definite decrease in the capac 
ity of the left side of the cranial cavity. No sulk 
markings are present over the upper half of the le! 
cerebrum. Coarse sulci markings are visible in le 
lower frontal and temporal areas; normal sulci mar! 
ings seen over right cerebral hemisphere (Figs. 5, 6 
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Fig. 4. 
Fig. 4. Case 2. Anteroposterior roentgenogram showing 


the increased thickness of the left side of the skull. The 
pneumatization of the left petrous bone is well seen in this 
view. 

Fig. 5. Case 2. Anteroposterior encephalogram showing 
the enlargement of the left lateral ventricle and the dis- 
placement of the entire ventricular system to the left. 
There is an absence of sulci markings over the upper half 


Operation. At another hospital a left osteoplastic 
flap was turned down with considerable difficulty 
owing to the thickness of the bone, which measured 
1.5 centimeters in some areas. The brain showed 
generalized atrophy with narrow convolutions and 
widened sulci. Faradic stimulation of the motor 
area produced no reaction. The cerebrum was 
tough, resembling cartilage in consistency. A small 
piece of cortex was removed for biopsy. Histological 
examination of this tissue showed marked gliosis 
with practically no ganglion cells. 

As in the previous case, the onset was sig- 
nalized by an acute febrile episode in infancy, 
which was accompanied by generalized con- 
vulsions. These convulsions continued to be 
generalized in character in spite of the presence 
of a hemiplegia, until she was 3 years old. It 
is to be noted that a latent period existed 
between the ages of 3 and 16 years during 
which she was free from seizures of any kind. 
The present attacks, which began at 16, havea 
definitely focal character. 

The roentgenograms show changes strik- 
ingly similar to those of the first case and in 
retrospect, the clinical picture in this case 
might have been predicted from the appear- 
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Fig. 6. 


of the left cerebral hemisphere, while in the temporal 


region the cortical markings are coarse. Note also the 
thickening of the skull on the left and the pneumatization 
of the left petrous pyramid. 

Fig. 6. Case 2. Postero-anterior encephalogram showing 
the enlargement of the left lateral ventricle and its displace- 
ment to the left. The pneumatization of the petrous 
pyramid is well shown in this view. 


ance of the roentgenograms even without the 
aid of air injection. 


CASE 3. Jeanette S., N.I. No. 12539H, aged 14 
years, admitted to Institute May 17, 1932. Fall at 
age of 1; frequent minor seizures; occasional gen- 
eralized convulsion; mental deficiency; right hemi- 
paresis. Thickening of left side of skull; hypertrophy 
of left frontal, ethmoid, and mastoid cells; dilatation 
of left lateral ventricle; shift of ventricles to left; 
decreased capacity of left side of cranial cavity. 

Complaint. ‘‘ Nervousness and spells.” 

Present illness. This patient is an only child, 
delivered through a cesarean section. She was well 
until 1 year of age when she fell from a perambulator 
to the sidewalk, striking her head severely. She 
had an immediate ‘shaking spell,’’ followed by a 
“convulsion” which lasted almost all night. High 
fever was present for about 3 days. She remained 
in a hospital for 2 months, and when she was 
brought home, the parents found that the right 
hand and arm were drawn across the chest and one 
of the legs could not be used well. Ever since then, 
she has had frequent spells of unconsciousness 
lasting 2 to 3 minutes. When she grew old enough 
to describe these spells she began to complain of 
dizziness, a peculiar taste which she identified with 
bread, and ‘“‘haziness”’ of vision. In addition to these 
spells, she had isolated severe convulsive seizures at 
the ages of 5 and 10. The child was late in walking 
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Fig. 7. 

Fig. 7. Case 3. Anteroposterior encephalogram showing 

a definite enlargement of the left lateral] ventricle and a 

slight shift of the entire ventricular system to the left. 
Note again the thickening of the left side of the skull. 

Fig. 8. Case 4. Postero-anterior roentgenogram showing 

the increased development of the left frontal and ethmoid 

sinuses. The arrows point to the slightly pneumatized 


and talking and has shown mental deficiency since 
early childhood. 

Physical examination. The patient is well devel- 
oped and well nourished. There is a hemiparesis 
and hypoplasia of the right side of the body. The 
reflexes are increased on the right, and there is a 
questionable Babinski sign on the right. She has a 
scoliosis of the thoracic spine with the convexity to 
the right and a right talipes cavus. On Terman test 
she shows a mental age of 8 years and 8 months 
with an intelligence quotient of 50. 

Laboratory findings. All clinical laboratory exami- 
nations on the blood, urine, and spinal fluid were 
negative. 

Roentgen-ray examination. The skull on the left 
side is definitely thickened. The left ethmoid and 
frontal air cells are hypertrophied. The left petrous 
ridge is pneumatized by an extension into it of the 
mastoid cells. 

Encephalograms show a dilatation of the left 
lateral ventricle and a displacement of the ventricu- 
lar system to the left. The capacity of the left side 
of the cranial cavity is distinctly smaller than the 
right. Normal sulci markings are seen over the right 
cerebral hemisphere while none are visible over the 
diseased cortex (Fig. 7). 


The etiology in this case is obviously a 
trauma occurring after birth, with immediate 
onset of convulsions and hemiplegia. The 
peculiar nature of the seizures, associated by 


Fig. 8. 


Fig. 9. 
left petrous pyramid and to the overdeveloped left ethmoi 
cells. 

Fig. 9. Case 4. Anteroposterior encephalogram showin 
asymmetrical enlargement of the lateral ventricle, mor 
marked on the left. There is also a slight shift of th 
ventricular system to the left. Some thickening of th 
skull is present bilaterally but more marked on the left. 


hallucinations of taste which have persiste: 
to date, are further evidence of the focal! 
character of the lesion. In this patient, with 
post-traumatic cerebral degeneration, th 
changes in the skull were similar to thos 
seen in the cases previously described in which 
the intracranial lesion was the result of an 
infectious process. 


Case 4. Edward H., N.I. No. 9717, aged 1: 
years, admitted to the Institute August 28, 1931 
Probable birth injury; convulsions at 7 months 
right hemiplegia; mental deficiency. Skull on X-ra\ 
examination shows thickening greater on left; lefi 
overdevelopment of ethmoid and mastoid cells 
dilated left lateral ventricle; shift of ventricle 
toward the left. 

Complaint. Convulsions. 

Present illness. The patient was a first child bor: 
at full term. He was a rather large infant at birt! 
weighing 8'2 pounds (3863 grams) and his moth¢ 
was in labor 48 hours. The eventual delivery wa 
instrumental, but the child reacted quite normall) 
At 7 months he began to have convulsions, ge! 
eralized in character, which recurred at sho 
intervals until the age of 10 years. He was fri 
from seizures from 10 to 12'2 years, then began | 
have both major and minor attacks. The form 
were initiated by flashes of light which were follow« 
by spasms on the right side, urinary incontinen¢ 
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Fig. 10. Fig. 
Fig. 10. Case 5. Anteroposterior roentgenogram showing 
the overdevelopment of the right frontal and ethmoid 
sinuses and aeration of the right petrous pyramid. 
Fig. 11. Case 5. Anteroposterior roentgenogram (under 
exposed) shows marked thickening of right half of skull. 


and drowsiness. The latter consisted of momentary 
flashes of light only. The patient has been some- 
what backward at school which he quit at the age 
of 12, after reaching Grade 5A. He was especially 
deficient in arithmetic. 

Physical examination. The patient is a rather 
tall, somewhat obese, dull boy. There is present a 
right spastic hemiplegia with underdevelopment 














lig. 13. Case 5. Lateral encephalogram which shows the 
enlargement of the entire right lateral ventricle. The ar 
rows point to the pneumatized superior orbital plate of the 
right side. 
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Fig. 12. Case 5. Anteroposterior encephalogram show 
ing the enlargement of the right lateral ventricle and the 
shift to the right of the entire ventricular system. Note 
also the changes that are present in the skull and si 
nuses. 


and deformity of the paralyzed side, and a hypal- 
gesia and hypesthesia of the right side as well. 
Reflex changes are in conformity with the other 
findings. No hemianopsia exists. 








Fig. 14. Case 6. Anteroposterior encephalogram show 
ing the dilatation of the right lateral ventricle and the 
shift of the ventricles to the right. Note the asymmetry of 
petrous pyramids and thickening of right half of skull. 








Fig. 15. Case 7. Photograph of Douglas G. showing the 
underdevelopment of the left side of the body and the 
hemiplegic attitude. 


Laboratory findings. All clinical laboratory exami- 
nations on the blood, urine, and spinal fluid showed 
negative results. 

Roentgen-ray findings. The tables of the skull 
show a thickening beyond normal for this age and 
this thickening is more apparent on the left side. 
The left ethmoid cells are overdeveloped and extend 
well backward into the orbital plate. The petrous 
portion of the left temporal bone is pneumatized 
(Fig. 8). 

Encephalograms show a dilatation of the left 
lateral ventricle and a slight dilatation of the third 
ventricle, with a displacement of the ventricular 
system toward the left. The capacity of the left 
side of the cranial cavity is markedly less than that 
of the right side. Delicate, apparently normal, sulci 
are outlined by air on the right side, but on the side 
of the cerebral lesion no air is demonstrable over the 
cortex (Fig. 9). 


This patient began to have convulsions 
with no other etiologic factor than a difficult 
birth. The fact that the seizures did not be- 
gin until 7 months of age is quite compatible 
with the belief that the birth injury pro- 
duced the underlying cerebral defect. In spite 
of the difference in etiology, the changes 
seen on the encephalograms and on the plain 
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Fig. 16. Case 7. Sketch of the scalp, seen from abo 
illustrating the redundancy of the soft tissues over | e 
flattened right side of the skull. 


films of the skull are very similar to tho-e 
seen in the preceding cases. 


CASE 5. Irene J., C.H. No. 22218, aged 15 years, 
admitted to the Institute March 7, 1932. Sudden 
onset at 6 years; convulsions; left hemiplegia; me. 
tal retardation. Thickening of right side of sku'l; 
overdevelopment of right ethmoid and mastoid 
cells; dilated right lateral ventricle and displace- 
ment of ventricles toward the right. 

Complaint. Convulsions and left sided weakness. 

Present illness. The child is the fifth in the family 
and was born at term after a short and normal 
labor. She was apparently quite well until the age 
of 6. At this age, one morning at 9:30, she had a 
sudden convulsive seizure causing her to fall to the 
floor. The left arm drew up in flexion and adduction; 
later all four extremities became involved. She wis 
unconscious during the attack. The Board of Health 
considered it a case of “infantile paralysis.” Tlie 
child was hospitalized for a period of 6 mont!is 
where she remained in bed for the greater part of 
this time because of the frequency of the seizures. 
She continued to have convulsions after discharge 
although during 1929 and again in 1930 she hi: 
periods of almost a year each without convulsio: ; 

Since November, 1931, the attacks have be 
almost a daily occurrence. She calls out in a stifl 
manner; the left forearm becomes slowly flexed t 
the elbow; all four extremities then become ten»; 
she grows very pale; is incontinent of urine. ‘S ¢ 
may remain sitting or standing; no clonic mo’ 
ments occur. The seizures usually last 5 minu °’s 
after which she may feel drowsy or sleep for a 
short time. 

The girl is apparently mentally retarded; | :r 
memory is poor and her reactions rather infant ec. 

Physical examination. The patient is a v ll 
developed, pubescent girl with a spastic contrac’ 
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Fig. 17. Fig. 


Fig. 17. Case 7. Anteroposterior encephalogram show- 
ing the marked enlargement of the right lateral ventricle 
and the displacement of the ventricles to the right. Note 
the enlarged sinuses on the right. 

lig. 18. Case 7. Postero-anterior encephalogram show- 
ing the asymmetry and thickening of the right side of the 


left arm and a spastic left lower extremity. Reflexes 
are definitely increased on the left, but no abnormal 
reflexes are present. Sensation is normal. There 
is an incomplete left homonymous hemianopsia. 
There appears to be a left facial atrophy associated 
with a hypoplasia of the left extremities and left half 
of the body. 

Laboratory findings. All clinical and serological 
examinations of blood, urine, and spinal fluid proved 
negative. 

Roentgen-ray examination. The right side of the 
skull shows a thickness of the vault of 11 milli- 
meters as compared to 4 millimeters on the left. 
The right orbital plate up to the base of the anterior 
clinoid process is widened by the extension of the 
ethmoidal cells between its tables. The petrous 
bones are hypertrophied by unequal pneumatiza- 
tion, the right being much larger than the left (Figs. 
io and 11). 

Encephalograms show a dilatation of the right 
lateral ventricle with displacement of the entire 
ventricular system to the right. The capacity of 
the right side of the cranial cavity is markedly 
smaller than that of the left side. A few fine sulci 
markings are present on the left, but none are 
visible on the right side (Figs. 12 and 13). 

This is another case with a history sug- 
gesting an infectious cerebral process at the 
onset of the illness. Obviously it was not 
acute anterior poliomyelitis as suggested at 
the time, although the infectious agent may 
have been similar to the one causing this 
disease. In any event, the result of this illness 





18. Fig. 19. 
skull in addition to the changes which are described in Fig- 
ure 17. 

Fig. 19. Case 7. Lateral encephalogram showing the 
extensive enlargement of the right lateral ventricle. Note 
the flattening of the posterior portion of the parietal bone, 
the result of birth trauma. 


was an extensive right cerebral damage with 
consequent characteristic changes in the skull. 


CasE 6. Elizabeth R., N.I. No. 5062H, aged 15 
years, admitted to the Institute July 30, 1030. 
Probable birth trauma. Left hemiplegia first noted 
a few months after birth; generalized convulsions 
since the age of 5; subnormal mental development. 
Hypertrophy of right side of skull and sinuses with 
dilatation of right lateral ventricle and decreased 
capacity of right side of skull. 

Complaint. Generalized convulsive seizures, 
severe frontal headache, left sided weakness. 

Present illness. The patient was the second child, 
born at full term by an apparently normal delivery. 
However, within a few months after birth, the 
mother noticed that her left hand was smaller than 
the right, and that she did not use it. When the 
patient began to walk, at 1 year, her mother 
noticed weakness, stiffness, and dragging of the 
left foot. Mental development was apparently 
normal. 

At 5 years of age, she began to have generalized 
convulsions, initiated by a cry. These attacks 
occurred once or twice monthly and were followed 
by severe frontal headache, nausea, and sometimes 
vomiting. Between attacks, the child often com 
plained of “heaviness” and dull pain in the left arm. 
In the past few years she has been somewhat slow 
in comprehension and lacking in alertness. She 
reached the fifth grade in school at the age of 13. 

Physical examination. A pale undernourished girl 
with left sided spastic paralysis. There are occasional 
involuntary twitchings of the paralyzed extremities. 
These show hyperactive reflexes and a mild degree 








Case 8 
ing the marked enlargement of the right lateral ventricle 


Fig. 20 Anteroposterior encephalogram show- 
with a shift of the ventricular system to the right. This 
figure shows unusually well the hyperpneumatization of 
the right petrous pyramid. There is some overdevelop- 
ment of the right frontal and ethmoid sinuses and slight 
homolateral thickening of the skull 


of hypalgesia 
Babinski sign. 

Laboratory findings. The clinical laboratory exam- 
inations proved negative including spinal fluid 
examination. Basal metabolic rate was minus 16. 

Roentgen-ray examination. There is definite thick- 
ening of the skull on the right side with a moderate 
degree of overdevelopment of the frontal sinus on 
the right as seen in the plain films. The petrous 
portion of the temporal lobe on the right side shows 
considerable pneumatization. 

Encephalograms show a dilatation of the right 
ventricle. All the sulci are widened but this is more 
evident on the right as compared to the left side. 
There is a shift of the entire ventricular system 
toward the right. The capacity of the right side of 
the cranial cavity is distinctly smaller than the left 

Fig. 14). 


There is a questionable left positive 


This child has had left sided paresis since 
early infancy. Whether the cerebral lesion 
developed at the time of birth or during intra- 
uterine life cannot be determined. However, 
the picture, both from a clinical and roent- 
genological standpoint, closely resembles that 
seen in the other cases. Unlike so many of the 
other cases, however, sulci markings on the 
affected side are not only present, but appear 
to be coarser than in normal individuals. It is 
of interest that while the paralysis was evident 
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Fig. 21. Case 8. Postero-anterior encephalogram sh« 
ing the marked enlargement of the posterior portion of 
right lateral ventricle. 


shortly after birth, the convulsive seizures (i 
not begin until she was 5 years of age. 


Case 7. Douglas G., N.I. No. 12436, aged 
years, admitted to the Institute May 9, 1932. Bir 
trauma; left hemiplegia; slight mental retardatio 
onset of Jacksonian seizures, later becoming gen 
alized at 15 vears. Overdevelopment of the ethm« 
sinus and mastoid, with slight thickening a 
marked flattening of the skull on the right si: 
Dilatation of right lateral ventricle and shift 
ventricular system toward the right; reduced cap: 


ity of the right side of intracranial cavity. Surgici 


exploration disclosing extensive adhesions a 
degenerated sclerotic brain on right side. 

Complaint. Convulsions, left sided paralys 
backwardness in school. 

Present illness. The patient was the first chi 
and was born after a 36 hour labor, by an insti 
mental delivery. Following birth he had a “bum 
on the right side of the head which took 3 weeks 
disappear. From the very beginning there was gri 
difficulty in ‘‘making him nurse.”’ On the thi 
day he ‘“‘turned yellow” and lost several poun 
and the mother was told he had had a haemorrha 
of the brain. 

At 5 months of age, the mother first not 
paralysis of the left hand and leg. He first walk 
at 20 months of age and began to speak articulat 
words at the end of the second year. The paral 
may have improved somewhat, but continued e 
dent up to the present time, and the child’s men 
development was always somewhat below par. 

In July, 1931, the patient had his first convulsi: 
since which time he has had an average of ab: 
one a month. The seizures were characterized b 
turning of the head to the left, followed by unc 
sciousness, and falling backward and to the k 
At first, after falling, the left side alone was sei 
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vy a series of clonic spasms, but since December, 
o31, the entire body participates in the convulsion. 
(he day following the attack he was restless, com 
jlained of headache, and dragged the left foot more 
iarkedly than before. 

Physical examination. The patient is a tall, thin 
oy, showing marked underdevelopment of the left 
ide of the body (Fig. 15), especially noticeable in 
he left arm and leg. Corrugation of the scalp is 
oted over the right parietal region corresponding 
) the flattening of the skull on this side (lig. 16). 
(here are weakness and spasticity in the under 
leveloped extremities with increase of deep reflexes 
ind positive Babinski and Chaddock signs. There 

a scoliosis with the convexity to the left in the 
nid-thoracic region. No sensory disturbances are 
lemonstrable. A marked left homonymous hemi 
nopsia is present. Mental tests prove him to have a 
low average mental capacity. 

Laboratory examination. The laboratory tests on 
ihe blood, urine, and spinal fluid were negative. 

Roentgen-ray examination. There is slight thick- 
ening and rather marked flattening of the right side 
of the skull. The ethmoid sinus on the right side is 
overdeveloped and extends posteriorly over the 
orbit. The right mastoid cells have pneumatized 
the petrous portion of the temporal bone on that 
side. 

Encephalograms show an enormous dilatation of 
the right lateral ventricle with a marked displace 
ment of the entire ventricular system toward the 
right. All of this results in an extensive reduction in 
space occupied by the right cerebral hemisphere. 
Sulci markings which appear normal on the left, are 
not demonstrable over the defective hemisphere 
(Figs. 17, 18, 19). 

Treatment. While nothing could be promised by 
operation, the patient’s family was anxious to have 
everything possible done for him, and a right 
cerebral exploration was carried out. 

Operation. June to, 1932, a right temporoparietal 
osteoplastic flap was made. The under surface of 
the dura was adherent to the piarachnoid. After 
separating innumerable fine adhesions, a thin shell 
of degenerated, sclerotic brain fell away from the 
dura. So far as could be seen, no healthy brain 
tissue was present anywhere in this entire half of 
the cerebrum. The lesion was so extensive that 
removal of the scar tissue was unthinkable since 
this would have been tantamount to a removal of 
the entire hemisphere. It was hoped, however, 
that a separation of all the fine, avascular adhesions 
might reduce the tendency to convulsive seizures. 
A specimen of the sclerotic cortex was taken. 

Pathological report. The tissue consists almost 
entirely of fibrillary astrocytes and _ glial fibrils. 
Aside from a rare, very markedly degenerated, 
almost unrecognizable ganglion cell, the preparation 
might easily be mistaken for one originating from a 
fibrillary astrocytoma. 

Postoperative course. The boy made an uneventful 
recovery and was discharged 15 days after the 
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operation. During his stay in the hospital he did 
not have any convulsive seizure. He was seen 6 
months after discharge at which time he and his 
mother reported that the convulsions had returned, 
but that they were less frequent and less severe than 
before the operation. 

This patient’s malady obviously followed 
trauma during birth. He showed even more 
strikingly than the previous patient, the long 
interval between the time of the injury and 
the onset of convulsive seizures. The roent 
genograms are again characteristic, although 
there is much less thickening of the skull of the 
affected side which has apparently been com 
pensated for by the unusual degree of flattening 
of the skull on the side of the cerebral lesion. 

The operation disclosed an atrophy and 
sclerosis which involved almost the entire 
right cerebral hemisphere, and_ histological 
examination revealed practically no paren- 
chymatous brain tissue. It should also be 
noted that the sclerotic hemisphere was every- 
where adherent to the dura, which probably 
accounted for the absence of sulci markings 
on this side of the brain in the encephalogram. 


CAsE 8. Lillian G., N.I. No. 12840, aged 9 vears, 
admitted to the Institute June 15, 1932. Acute 
onset. Unconsciousness, fever, and left hemiplegia 
at 15 months; left Jacksonian seizures beginning at 
6 vears; feeble mindedness. Hypertrophy of right 
ethmoid and mastoid cells; dilatation of right lateral 
ventricle with a shift of ventricular system to the 
right. 

Complaint. 
left arm. 

Present illness. The patient is the third child, 
born at term by a normal delivery. She was entirely 
well until 1 vear of age when she had apparently 
uncomplicated measles. At 15 months she became 
suddenly ill, vomited, and became unconscious. This 
lasted for a week and was accompanied by high 
fever. On regaining consciousness, it was noted that 
she had a left hemiplegia. The hemiplegia gradually 
disappeared during the following 2 years except for 
a residual in the left upper extremity. At the age of 
3, she had mastoiditis on the left, complicated by 
erysipelas. This was successfully operated upon 
but a sinus has remained with occasional discharge 
of pus. 

She had mumps at 6 years and this was followed 
by the onset of convulsive seizures. The attacks 
occurred during the early hours of the morning and 
consisted of a premonitory cry, followed by a jerk- 
ing of the left arm and unconsciousness. There was 
frothing at the mouth and often incontinence but no 
generalized convulsive movements. At first the 
attacks came once a month, but recently they have 
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occurred almost nightly. During the week previous 
to admission she complained of pain in the left arm. 

Physical examination. The child is well nourished 
and co-operative. She has a left spastic hemiparesis 
and the paretic extremities are shorter and smaller 
than the right. The deep reflexes on the left are 
hyperactive, left abdominal reflexes are absent, 
and Babinski’s sign on the left is positive. Sensation 
and visual fields are apparently normal. On the 
Terman test the child shows a mental age of 5 years 
and 4 months, with an intelligence quotient of 55. 

Laboratory findings. Clinical laboratory findings 
on the blood, urine, and spinal fluid are negative. 

Roentgen-ray examination. There is a thickening 
of the right orbital plate and an elevation of the right 
petrous ridge due- to pneumatization. However, 
there is no thicken ng of the skull. 

Encephalograms show a markedly dilated right 
ventricle with a displacement of the ventricular 
system toward the right. The capacity of the right 
side of the cranial cavity is distinctly smaller than 
that of the left. Suici markings are not visible over 
either hemisphere (Figs. 20 and 21). 


This is another case with an infectious eti- 
ology. The patient also showed a long latent 
interval between the acute stage of the disease 
and the appearance of seizures. In this case 
the onset of the attacks seems to have coin- 
cided with an attack of mumps. The roent- 
genograms are again quite typical except for 
the absence of thickening of the cranial vault. 


CASE 9. Richard P., N.I. No. 12907, aged 8 years, 
admitted to the Institute June 21, 1932. Birth 
trauma; delayed walking and talking; clonic seizures 
since age of 5. At 6, onset of focal seizures on left 
side; left sided weakness and subnormal mentality. 
Moderate overdevelopment of the sinuses and 
mastoid on right; no thickening of skull; capacity of 
right half of cranial cavity less than left; right 
ventricle larger than left and ventricles shifted 
slightly to right. 

Complaint. Convulsions and left sided weakness. 

Present illness. The birth was precipitate and the 
child was born with the umbilical cord around his 
neck. He was cyanotic for several hours after birth 
and took the breast with difficulty. He did not sit 
up until 1 year of age, did not begin walking until 
2% years, and talking at 3 years. At 4, he had 
measles and diphtheria. About a year later, he had 
a seizure consisting of shaking of the whole body 
without loss of consciousness. A similar attack oc- 
curred about 3 months afterward. At 6 he began to 
have attacks of a different character which have 
continued to date. These are preceded by irritability 
and headache. The seizure consists of pain in the 
left arm and left side of the face, followed by twitch- 
ing movements in these parts which later involve 
the left leg. This lasts for about 5 minutes after 
which he usually becomes unconscious and the con- 
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vulsions continue, clonic in character, and confined 
to the left side, for a period of 2 or 3 hours. Thes: 
seizures have occurred about once every 2 month 
during the past 2 years. 

He has never been to school and has never learne: 
to write. The family history is entirely negative. 

Physical examination. The patient is a we 
nourished boy, who is obviously somewhat mental 
defective. He walks with his knees slightly flexe 
and his mouth open, and there are no associate 
movements of the upper extremities. There 
obvious weakness and awkwardness in the use of t! 
left upper extremity as well as a positive Babins! 
sign on the left. 

Laboratory findings. The clinical laboratory exan 
inations were negative. 

Roentgen-ray examination. Plain films of the sku 
show slight thickening of the right orbital plat: 
The right ethmoid and frontal sinuses extend po 
teriorly and partially pneumatize the orbital plat: 
The mastoid on the right is overdeveloped, and a 
cells extend well into the petrous portion of tl 
temporal bone. 

Encephalograms show the right ventricle to b 
considerably dilated and the entire ventricular sy: 
tem is displaced somewhat toward the right sid 
The capacity of the right side of the intracrani: 
cavity is smaller than the left. Coarse sulci mark 
ings are present over the medial and superior aspect 
of the right cerebral hemisphere. 

In this case, the child suffered from asphyxi: 
at birth rather than violence to the head 
The retarded development, however, woul 
indicate some cerebral disturbance since that 
time. The failure, by the family, to note a lef! 
hemiparesis even at the time of admission to 
the hospital makes it impossible to say how 
early this condition appeared. It may ver) 
well have been present at birth. From th 
previous cases, it is obvious that the delaye: 
appearance of seizures until the age of 5 i 
compatible with an acute episode at birth. 

The changes seen in the roentgenograms 0 
this, as well as the preceding case, are typica 
although less marked than the others. Thi 
is probably due to the youth of these patient 
at the time of examination (9 and 8 year: 
respectively) for it seems likely that the thick 
ening of the skull and the overdevelopment « 
the sinuses take many years to reach the 
maximum degree. 


ETIOLOGY 


The clinical picture of infantile hemipleg 
has been so frequently and so adequate! 
described in monographs, papers, and stan: 

















ard textbooks of neurology that very little can 
be added here. For the most part, our cases 
correspond to the classical description pre- 
sented by Freud, Oppenheim, Déjerine, Sachs, 
Peritz, and others. Sachs distinguishes be- 
tween prenatal, birth, and postnatal paralyses. 
Arong our 9g cases, there was only one pos- 
sible example (Case 6) of the prenatal type. 
Two cases occurring during birth were prob- 
ably due to instrumental, or otherwise diff cult 
Lirth. One patient was evidently the victim 
of partial asphyxiation due to a tight umbilical 
cord around his neck. Of the 5 other patients, 
4 showed a sudden onset postnatally, with 
fever, convulsions, and hemiplegia, and in the 
{th the syrptoms began after a severe fall 
at the age of 1 year. From this, it is evident 
that uniformity of etiology is out of the 
question. Moreover, the same may be said 
for the pathological process. Most of the 
lesions described by others at postmortem 
and noted by us during operation are end 
processes of some previous disturbance. They 
are usually focal cerebral defects of varying 
extent: softening, cyst-formation, scar forma- 
tion with contraction, induration, or defect 
of the cerebrum (porencephaly). The latter 
is usually located in the distribution of the 
middle cerebral artery and is probably sec- 
ondary to disease of this vessel. 

Clinically, too, the picture is a varied one. 
The hemiplegia may occur immediately or be 
noted some time after the trauma or acute 
infectious episode. The convulsions may like- 
wise be present at once, or start many months, 
sometimes many years later (see Case 7). 
There is often a noteworthy interval of 
months, sometimes years, between convul- 
sions. Finally the seizures may change com- 
pletely in character (see Cases 2, 4, and 9), ora 
second type of seizure may appear which runs 
in a cycle independent of the original type 
(Case 3). At the onset of the disease the con- 
vulsions may be either generalized or initiated 
by a motor Jacksonian attack. In Case 2, for 
example, the illness started at 1 year with 
scizures beginning with right sided twitching 
going over to generalized clonic convulsions. 
These attacks recurred frequently until 3. 
There were no attacks between 3 and 16 years 
of age. Seizures then made their appearance 


DYKE, DAVIDOFF, MASSON: 





CEREBRAL HEMIATROPHY 599 
which consisted of gripping pain in the right 
temple in addition to numbness in the right 
arm, leg, and face, and difficulty in speech. 
The later seizures, however, often take on the 
character of a sensory discharge. 

The one thing that all of these patients 
show in common is the early age of onset of 
the disease. All our patients date their illness 
back either to birth or to within the first 15 
months of life, with the exception of Case 5 in 
which the symptoms began at 6 years. This 
fact appears significant in accounting for the 
profound and uniform changes in the skull. 

It is common knowledge that the infant’s 
skull is relatively soft and malleable and that 
external factors such, for example, as strap- 
ping the child on a board, as commonly prac- 
ticed among primitive races, results in corre- 
sponding flat areas of the skull. On the other 
hand, factors affecting the inner table, such as 
the expansion of the normally growing brain 
in cases of congenital synostosis, or the patho- 
logical enlargement of the brain in hydro- 
cephalus, again results in deformity of the 
skull. The immature skull, therefore, obvi- 
ously responds to positive pressure whether 
from within or without. 

Given a normal child’s skull, however, that 
is freed from the pressure within, as a result 
of localized shrinkage of the brain from 
trauma or infection, something akin to a 
negative pressure must take place. This new 
stimulus is only partially satisfied by the local 
collection of cerebrospinal fluid, i.e., the dilata- 
tion of the homolateral ventricle with the 
displacement of the brain toward the affected 
side. The equalization of pressure is com- 
pleted by a reduction in the capacity of the 
cranial cavity in the region of the brain lesion. 
This is brought about by a thickening of the 
skull and an expansion of the air sinuses. 

If the bones are soft enough, an actual 
flattening or even depression of the vault on 
the side of the lesion may occur. If, on the 
other hand, the vault is rigid enough to with- 
stand the unequal pressure from the two sides, 
the osteoblasts of the inner table are un- 
equally stimulated to activity and a thicken- 
ing of the bones of the skull over the defect 
results, or the normal absorption of the inner 
table fails to take place ard the thickening 
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follows in consequence thereof. The changes 
in the bone occur very slowly as evidenced by 
the very little thickening which was present in 
our two youngest patients (Cases 8 and 9g) 
who were only g and 8 years old respectively, 
although they showed the other characteristic 
changes. This suggests that the overdevelop- 
ment of the sinuses precedes, or at least takes 
place at a more rapid rate than, the thickening 
of the skull. Where the parietes of the skull 
are lined by the walls of the air chambers such 
as the ethmoidal, frontal, and mastoid cells, 
the process of space elimination occurs by an 
expansion of these air spaces and a pneumati- 
zation of the bone beyond the usual limits of 
the air cells. The only air sinuses partici- 
pating in this change are in the order of their 
importance the ethmoids, mastoids, and fron- 
tals. Meanwhile, the falx and the normal half 
of the brain respond to the same stimuli by a 
displacement of their unattached portions 
toward the defect. The pineal body, which 
was visible in two cases, was found to be dis- 
placed to the side of the lesion in one of them 
(Case 7). The pathological cerebral hemi- 
sphere itself makes up for the loss of substance 
by a dilatation of its ventricle—a sort of 
unilateral hydrocephalus ex vacuo. 

A situation much better known and in 
many ways analogous to the one just described 
for the cranial cavity is seen in the chest 
following chronic empyema. When closure of 
the cavity occurs before the lung is expanded, 
such movable portions of the chest which 
bound the affected side are moved inward to 
fill the space usually occupied by the normal 
expanded lung. The intercostal spaces de- 
crease by the approximation of the ribs to 
each other. The diaphragm on this side be- 
comes elevated and the heart and mediastinal 
contents become displaced toward the lesion, 
all of which produces a diminished capacity 
of the half of the chest which houses the 
collapsed lung, and results in an equalization 
of pressure in response to altered conditions. 

As the patient with infantile hemiplegia 
grows older, the healthy side of the brain 
continues to develop while the affected side 
remains arrested. Whether due to some unex- 
plained striving for symmetry or a stimulus to 
outward expansion transmitted to it from the 
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other side, the skull on the affected side con- 
tinues to grow externally although lagging 
behind the normal half. This necessitates 
correspondingly slow but continued progres- 
sion of the corrective factors on the inner 
aspect of the skull described above until the 
normal growth period is at an end. 


SUMMARY AND CONCLUSIONS 


Nine patients with a clinical picture of 
infantile hemiplegia are reported, with especial 
emphasis on the roentgenological changes 
occurring in the skull. The roentgenograins 
reveal a thickening of the cranial vault on the 
same side as the cerebral lesion and also an 
overdevelopment of the frontal and ethmoid 
sinuses and of the air cells of the petrous 
pyramid of the temporal bone. On the 
encephalograms there is an enlargement of 
the lateral ventricle on the side of the cranial 
lesion and sometimes of the third ventricle, 
and both these structures are displaced to- 
ward this side. The displacement must not be 
confused with that produced by tumor, and 
the differentiation, roentgenologically, can be 
made by noting the changes in the cranial 
vault and sinuses described, and the absence 
of signs of increased intracranial pressure. 
Coarse sulci or abnormal collections of air in 
the subarachnoid space may be present on the 
pathological side. On the other hand, owing 
to adhesions no sulci markings may be seen. 

The association of these encephalographic 
findings with the thickening of the skull and 
the homolateral dilatation of the air cells of 
the sinuses is so constant that, when definite, 
the skull changes alone without the aid of 
encephalography permit one to make a diag- 
nosis of localized cerebral hypoplasia. 
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lished as an agent of real value in the 

relief of distention of the upper reaches 
of the gastro-intestinal tract. It is more than 
20 years since its use was first advocated by 
Westermann and Kappis in the treatment of 
the distention of peritonitis. Until recent 
years, however, the employment of the duo- 
denal tube for this purpose enjoyed but 
sporadic and desultory usage. The introduc- 
tion of the smooth catheter tipped (nasal) 
duodenal tube by Levin in 1921 and the pub- 
lications of McIver and his associates, es- 
tablishing swallowed air as the chief offender 
in the causation of postoperative gaseous dis- 
tention, lent considerable impetus to wider 
and more frequent employment of the duo- 
denal tube in the treatment of postoperative 
nausea, vomiting, and distention. 

In 1931, it was found at the Minnesota Gen- 
eral Hospital that instances of acute mechani- 
cal obstruction of the small intestine of ad- 
hesive origin could be satisfactorily decom- 
pressed by nasal catheter suction siphonage 
without operation (6). Since then, we have 
studied and tried to evaluate the mechanical 
and physiological factors which determine the 
possibilities, limitations, and efficacy of de- 
compression of the distended alimentary canal. 

The element of suction we believed and 
found to be a significant item in accomplishing 
adequate decompression of the distended in- 
testine. It has so frequently been suggested 
that an inlying catheter employed as a siphon 
without the suction principle would achieve 
the same effect, that it would appear to be 
worth while to examine the results of these 
two methods of drainage. Robertson Ward of 
San Francisco was apparently the first to 
employ in connection with the inlying duo- 
denal catheter the principle of continuous 
suction in treating postoperative distention. 


‘Tis duodenal tube has become estab- 


1From tae Department of Surgery of the University of Minnesota 


THE MARIOTTE BOTTLE 

By attaching a Mariotte bottle’ to a duo- 
denal tube employed as a siphon the gas as 
well as the fluid aspirated can be collected and 
measured without influencing in any manner 
the action of the siphon. This bottle in brief 
consists of two glass beakers, one of the 
beakers being inverted and fitting inside the 
other. At the base of the inverted beaker are 
openings through which fluid may pass. The 
top of the inverted beaker has two openings. 
One of these is used as an outlet for air when 
the apparatus is being set up ready for use. A 
glass tube passes through the other opening. 
The upper end of this glass tube is attached to 
the duodenal tube and the lower end projects 
down to a level with the overflow spout on the 
outer beaker. 

By inspecting the accompanying diagram 
(Fig. 1), it may be seen that the end of the 
glass tube projecting down into the inner 
beaker will always be at exactly the same 
height as the surface of the water in the outer 
beaker. This fact insures the maintenance of 
atmospheric pressure at the end of the glass 
tube and simulates exactly the conditions 
present when a duodenal tube is used as a 
siphon. When the siphon with Mariotte 
bottle attached is to be started the inner, in- 
verted beaker is filled with water and the 
outer beaker is filled up to the overflow spout. 
As fluid is removed from the stomach the 
fluid level in the outer beaker is raised and an 
equal quantity drains into the lower bottle. 
As gas is removed it rises in the inverted beaker 
and collects at the top where its volume may 
be read directly on a calibrated scale. The 
gas displaces an equal volume of fluid, how- 
ever, which drains into the lower bottle. By 
subtracting the volume of gas from the vol- 
ume of fluid in the lower bottle the quantity 


2Edme Mariotte, French physician and physicist, born 1620, died 1684. 
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Fig. 1. Mariotte bottle. The attachment of this bottle 
to a duodenal tube acting as a siphon does not interfere in 
any way with its action, but allows the gas as well as the 
fluid to be collected and measured. The overflow spout on 
the outer beaker is at the same height as the lower end of 
the glass tube, thus maintaining this point at atmospheric 
pressure. To set up the apparatus the tube from the over- 
flow spout is clamped and the opening at the top of the 
inner beaker opened. The outer beaker is filled with water. 
The opening at the top of the inner beaker is closed and 
the clamp on the tube from the overflow spout is opened. 


of fluid removed from the patient will be 
found. 

Slightly different conditions exist when 
siphonage tubes draining both fluid and gas 
are allowed to operate with the ends sub- 
merged in water, i.e., water sealed drainage. 
In this latter type of drainage, provided only 
fluid is being aspirated, it makes no difference 
as far as concerns the effectiveness of the 
system whether the end of the drainage tube 
is submerged in fluid or not; but if both fluid 
and gas are expected to come through the tube 
then the effectiveness of the system is dimin- 
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ished as far as the liberation of gas is con- 
cerned by as much as the tube is submerged 
under fluid. A concrete example will serve 
to illustrate the above point. Given a duo- 
denal tube used as a siphon with water sealed 
drainage. The patient’s bed is approximately 
75 centimeters above the floor and the end of 
the tube is submerged 6 centimeters below the 
surface of the drainage fluid which is contained 
in a bottle placed on the floor. As long as 
fluid alone fills the tube no check to its opera- 
tion exists, but if gas enters the system none 
can be expected to leave the submerged end of 
the tube until a pressure equal to the weight 
of the column of fluid above the end of the 
tube (6 grams) is overcome. The purpose of 
water sealed drainage is to prevent the retro- 
grade passage of air into the system and hence 
spoiling the siphonage action. This retrograde 
passage of air will not occur if the caliber of 
the tube is small enough to allow the surface 
tension of the fluid in the tube to keep the 
column intact. The Mariotte bottle prevents 
this retrograde passage of air no matter what 
the caliber of the tube is and at the same time 
eliminates the necessity of gas being forced 
out under pressure which is inherent in all 
water sealed systems. 


DETAILS OF STUDY 


For this report 19 cases have been studied 
in detail. These cases comprise 17 chole- 
cystectomies, 1 interval appendectomy, and 
1 inguinal hernia. All cases had spinal anzs- 
thesia (novocain crystals). This was fre- 
quently supplemented with nitrous oxide gas 
or ethylene. Four of these cases including 2 
cholecystectomies and both the appendectomy 
and herniotomy were treated by duodenal tube 
siphonage without the Mariotte bottle at- 
tached to serve as a control for the remaining 
15 cases, in which the Mariotte bottle was 
attached. In all instances a Levin duodenal 
tube No. 16 F. was inserted through the nose 
into the stomach and kept in place for be- 
tween 24 and 48 hours. All patients except 
the controls were permitted to drink two 
thousand cubic centimeters of clear fluids each 
day although no attempt was made to see 
that they drank that amount. The control cases 
were allowed as much clear fluid as they wished. 
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A summary of the control cases appears in 
Table I. While the number is too small to 
warrant any definite conclusions it would 
seem that they did very well clinically. How- 
ever, there is no definite correlation between 
the oral intake of fluid and the fluid drainage. 
In addition both of the cholecystectomies 
were nauseated during the period of siphonage 
and one vomited twice. Distention was pres- 
ent in both of these cases. 

Five patients were treated after operation 
by duodenal siphonage with the Mariotte 
bottle attached. The amounts of gas and 
fluid removed from the stomach were care- 
fully measured. Their clinical course with 
regard to nausea, vomiting, and distention was 
closely followed. In 4 patients cholecystec- 
tomy was performed for chronic cholecystitis 
and cholelithiasis and in the other, explora- 
tion of the common duct was done at which 
time a stricture was repaired and a T tube 
inserted into the choledochus. In these cases 
again there appeared to be no close correlation 
between the intake of oral fluids and the 
amount reaspirated (see Table I). 

Table II indicates the quantities of gas and 
fluid aspirated together with the oral and 
para-oral fluids which were given. It will be 
noticed also that all of these patients were 
nauseated, vomited, and had more or less dis- 
tention. This is in marked contrast to the 
results obtained when patients with chole- 
cystectomy are treated after operation with 
nasal catheter suction (5). The amounts of 
gas and fluid aspirated by suction are much 
larger. About two thousand cubic centi- 
meters of gas a day is removed from the 
stomach and upper intestinal tract. The 
amount of fluid aspirated with suction de- 
pends in part on the amount of oral fluid given 
as well as upon the degree of inertness of the 
bowel present. 

Two patients with cholecystectomies were 
treated after operation with siphonage for 2 
days. The amounts of fluid and gas removed 
from the stomach were measured. At the end 
of this period suction was applied to the duo- 
denal tube for 10 minutes. The additional 
amounts of gas and fluid removed were meas- 
ured (see Table III). The gas and fluid ob- 
tained by suction in these 2 cases is direct 
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TABLE I.—CONTROL CASES 


Patients treated after operation by siphonage through a 
duodenal tube (Mariotte bottle not attached . The quanti- 
ties of fluid obtained from the stomach by a Levin duo- 
denal tube used as a siphon together with an estimation of 
the clinical condition of the patient as far as nausea, vomit- 
ing, and distention are concerned i is shown. 













































































Patient | | Patient E. L. || Patient E. T. | Patient B.S. 
A. P. 
Herni- ! Appendec- || Cholecystec- H Cholecystec- 
otomy* | tomy* | tomy | tomy 
Ist and | 1st | 2nd] 3rd || rst | 2nd| 3rd/| rst | 2nd| ard 
day | day|| day | day | day|| day} day | day|| |day day | day 
Fluid | | | | 
drainage |1600|1400)| 600} 200] 100||3800| 2000 600|} 400} 250].... 
(c.cm.) i} | | 
Oral | i | 
fluid 1400 2850} 600] 2200] 2550)|2600] 2250/42 200|| TOO} TOO}.... 
(c.cm.) |] || 
Subcuta- — | 
neous fluid |... .| 800//2000]2000]....|)... .|2000]....||....]2000].... 
(c.cm.) | | 
— — —|§ —— | -————_ ] -—— | ——— 
Intravenous 
fluic Se Ae 2000 
(c.cm.) \| 
—S|—|] —] — |_| —_ |_| — 
Proctocly. seceleceellececfeeeefe es -{{Z400] 200] 400]] 600]. . 
(c.cm.) I 
Urine 450|1000|| 600} 800]1200|| 475|1200]1400|| 850] goo} 750 
(c.cm.) | | 
Nausea o | o | o } 6} o ize} 6] x ores 
Vomiting o|lollo]lo]ollxx|] of] ollo ° | z jo 
Distention...| © | © || o | © | © || xx | xx | xx ae x 42 x 
*The absence of distention, nausea, ., and vomiting following appendec- 
tomy and herniotomy is not unusual, and has been commented upon 


elsewhere (5). 


evidence of the inefficiency of siphonage as 
compared with suction in keeping the upper 
gastro-intestinal tract empty. While the 
amounts of gas and fluid obtained by suction 
in these 2 cases may appear small it should be 
borne in mind that such amounts represent 
the residue left after 48 hours of siphonage and 
do not include quantities of gas and fluid 
which may have passed into the intestine 
during that time and caused more or less dis- 
tention and distress. 

Since the purpose of our study was to test 
the effectiveness of the two systems of drain- 
age more valuable information would probably 
be obtained if suction were instituted for a 
short time at different intervals during the 48 
hours or if siphonage and suction were alter- 
nated at equal intervals (see Tables II, III, 
and IV). 

Pursuing the investigation further 3 pa- 
tients were treated following cholecystectomy 
by duodenal tube siphonage alternated with 
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TABLE II.—SIPHONAGE THROUGH DUODENAL TUBE 


Patients treated after cholecystectomy by siphonage through a duodenal tube (Mariotte bottle attached). 


The 


quantities of gas and fluid aspirated from the stomach by a Levin duodenal tube acting as a siphon together with an 
estimate of the clinical results obtained as far as comfort of the patient was concerned are shown. 





Ss 





T TT 


Patient J. M. Patient F. F. 


Patient M. M. 


Patient A. M. | Patient A. B. 





1st 
day 


2nd 
day 


2nd 
day 


1st 
day 


1st 
day 


2nd 
day 





and 
day 


3rd || 
day 


2nd 
day 


1st 
day 


3rd 
day 


1st 
day 





Fluid aspirated 


(c.cm.) 250 250 650 800 


800 800 





Gas aspirated 


(c.cm.) 300 300 400 


400 





Oral fluids (c.cm.) 





Para-oral fluids 
(c.cm.) 





Urine (c.cm.) 








Nausea 


x 





Vomiting 


x 














Distention 























Duration of 
siphonage 





23 hr. 27 hr. 


41 hr. 30 min. 


47 hr. 20 min. 41 hr. 50 min. 





suction at different time intervals. Three 
hours of siphonage were alternated with 3 
hours of suction in the first case. In the 2 
other cases the periods were 6 and g hours, 
respectively. The quantities of gas and fluid 
obtained during these periods are shown in 
Table IV. Ona fourth patient an attempt was 
made to alternate suction and siphonage at 
9 hour intervals but this patient experienced 


TABLE III.—SIPHONAGE WITH SUCTION 
AT END OF PERIOD 


Patients treated after cholecystectomy by siphonage 
through a duodenal tube (Mariotte bottle attached) with 
suction being applied at the end of the period. The quanti- 
ties of gas and fluid obtained from the stomach during 48 
hours of siphonage with a Levin duodenal tube and the 
additional quantities of fluid and gas obtained when suc- 
tion was applied to the tube for zo minutes at the end of 
the siphonage period are shown. 


Patient E. A. 


2nd 
day 


Patient I. S. 





2nd 
day 


1st 
day 


1st 


Oral fluids 
(c.cm.) 





1850 2600 





Para-oral fluids 


(c.cm.) 


1150 





Urine 
(c.cm.) 


55° 





Siphonage 
Gas (c.cm.) 
Fluid (c.cm.) 





Suction 
Gas (c.cm.) 
Fluid (c.cm.) 














so much nausea and distress during the periods 
of siphonage that she refused to have the suc- 
tion cut off. The results in these 3 cases show 
that when suction and siphonage are alter- 
nated every few hours practically no fluid or 
gas is recovered during the periods of siphon 
age. This can probably be explained on purely 
mechanical principles and will be discussed 
later. 

Four patients were treated with siphonage 
following cholecystectomy. Suction was ap- 
plied to the duodenal tube at intervals, the 
length of time usually being 10 minutes. It 
was applied at least once every 24 hours and 
more often when the patients complained be- 
cause of the occurrence of nausea, vomiting, 
abdominal distress, or distention. The re- 
sults obtained in these patients appear in 
Table V. If one keeps in mind the relative 
lengths of time the two systems were in use 
it is readily seen that duodenal tube siphonage 
is a much less effectual method of draining the 
upper gastro-intestinal tract than is duodenal 
tube suction. 


RESUME OF OBSERVATIONS 


After examining the results one can not 
escape the impression that siphonage by 
means of a duodenal tube is an inefficient 
means of removing gas and fluid from the 
stomach and upper reaches of the intestine. 
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TABLE IV.—ALTERNATE SIPHONAGE AND SUCTION 


Patients treated after cholecystectomy with alternate siphonage and suction through a duodenal tube (Mariotte bottle 
attached to siphon). The quantities of gas and fluid obtained by an inlying Levin duodenal tube in the stomach when 
siphonage and suction are alternated are shown. 





} in 
Patient H. F. 


Patient A. B. I 


Se ee ees 


Patient A. K. 





Siphonage Suction | 


Siphonage 


Siphonage Suction 


Suction | 





Fluid | 
c.cm. | 


Fluid 
c.cm. 


Gas in 
c.cm. 


Gas in 
c.cm. 


Gas in 
c.cm. 


Fluid 
c.cm. 


Gas in Fluid 


Fluid uid 
; C.cCm. ccm 


c.cm. 


Gas in 
c.cm. 


Fluid Time 
c.cm. hrs. 


Gas in 
c.cm, 





° ° 







































































375 425 6 
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ee 2950 C.cm. 
Total para-oral fluids 2600 ¢c.cm. 
Total urine 1450 c.cm. || Total urine 
Total time : 


Total oral fluids. .. 





Total para-oral fluids. . 


P ROMP UME... 060.0 s ene pa 


| Total oral fluids. 


ee e ° 3400 c.cm. 
Total para-oral fluids......... 


4900 c.cm, 
1975 c.cm, 


. 4900 C.cm., 
. 1175 C.cm. 
42 hrs. 


| Total urine....... 
Total time 





Almost invariably when suction was applied 
to a duodenal tube which had been serving as 
a siphon for some hours, relatively large addi- 
tional quantities of both fluid and gas were 
obtained. These were present in the vicinity 
of the tube and yet were not removed by the 
siphonage action. It must not be concluded 
from this, however, that siphonage or water 
sealed drainage is equally ineffective in drain- 
ing other cavities or organs. Inlying catheters 
used as siphons, whether sealed with water or 
not, drain the bladder very efficiently. Ob- 
servations extending over several days on 6 
patients with inlying catheters for bladder 
drainage showed that if the catheters were 
properly adjusted they kept the bladders en- 
tirely empty. At least attempts to aspirate 
urine with a syringe at various times during 
the day always failed. While the muscular 
contraction and tone of the bladder might 
serve to keep the bladder empty in the usual 
case, in atonic or paralyzed bladders the re- 
sults were the same, and in such cases the 


54 hrs. 
absence of urinary stasis must primarily be 
due to the action of the siphon. 

It was possible to make some observations 
on the effectiveness of water sealed drainage 
in two empyema cavities. One of these cavi- 
ties had a capacity of about 350 cubic centi- 
meters at the time these observations were 
made. The drainage tube fit snugly in the chest 
so that there was no leak and under this regi- 
men about roo cubic centimeters of thin pus 
was being recovered daily. Over a period of 
about ro days, suction was applied to the drain- 
age tube twice daily for a few moments at a 
time, but no additional pus was ever obtained. 
The other cavity which was of about 260 cubic 
centimeters’ capacity was in an 18 year old boy 
who had had a drainage tube inserted before 
entering the hospital. This tube was cut off 
flush with the chest wall so that water sealed 
drainage could not be conveniently instituted. 
Another tube was inserted and water sealed 
drainage was established. About 150 cubic 
centimeters of pus was obtained daily by this 
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TABLE V.—SIPHONAGE WITH SUCTION AT 
INTERVALS THROUGH DAY 


Patients treated after cholecystectomy with siphonage; 
suction being applied for short intervals during the day 
Mariotte bottle attached to siphon). The quantities of 
gas and fluid aspirated from the stomach by a Levin duo- 
denal tube used as a siphon are shown as well as the addi- 
tional amounts obtained from the same patient when si- 
phonage was interrupted for short intervals by the applica- 
tion of mild suction to the tube. 


Patient W. C. 





Siphonage 


Fluid 


c.cm. 


Gas in | 
c.cm | 
8 hrs 


o min 





o min 





4 hrs 
5 min 





° min. 





hrs. 
5 min. 








9 hrs 





Patient N. M. 
Siphonage Suction 





Fluid Fluid 


c.cm. 


Gas in 
c.cm. 


Gas in 
c.cm 


Time 
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TABLE V.—SIPHONAGE WITH SUCTION AT 
INTERVALS TU ROUGH DAY—Continued 


Patient C. B. 





Siphonage 





Suction 
Gas in | Fluid 
c.cm. | c.cm, 


Gas in | Fluid 


c.cm. 

















Patient B. S. 





| Siphonage Suction 





Time Gas in Gas in | 
c.cm. 

17 hrs. 

20 min. 


3 hrs. 
30 min. 





19 hrs. 
30 min. 





Io min. 





hr 
nrs. 


30 min. 


23 hrs. 
55 min. 





8 hrs. 
30 min. 





10 min. 





4 hrs. 
55 min 


Oo min. 


hr. 
50 min 


min. 





3 hrs. 


55 min. 
min. 


2 hrs. 
35 min. 





© min. 
hrs. 
© min. 


o> min 


2 hrs 
5 min 





min 





2 hrs. 


25 min 


o min 





Io min. 





method. Suction applied several times a day 
yielded no additional pus for the first 2 days 
On the third day the amount of drainage ob 
tained by the water sealed system decrease«| 
and large bubbles of air could be seen in the 
drainage system. The application of suction 
at irregular intervals yielded from 20 to too 
cubic centimeters of pus at each aspiration 
Since this patient did not have a bronchial 
fistula, these bubbles of gas must have come 
from leaks around the drainage tube. Th: 
leakage of air had decreased the efficiency 0! 
the drainage system in a marked degree. 
The explanation of the ineffectiveness 0! 
siphonage in the gastro-intestinal canal ani 
its adequacy in the drainage of empyema, 0! 
the bladder and other body cavities, appear 
to rest solely on mechanical and physica! 
principles. The gastro-intestinal tract, esp: 
cially the stomach, is unique among the cavi 
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TABLE V.—Continued 


SUMMARY 





Patient W. C. Patient C. B. 





Siphonage Suction Siphonage Suction 





26 hrs. 
10 min. 


Total 
time 


38 hrs. 
20 min. 


12 hrs. 
50 min. 


9 hrs. 
20 min. 





Total gas 
aspirated 
(c.cm.) 


Total fluid 
aspirated 
(c.cm.) 














Total oral 
fluids 
(c.cm.) 





Ti ital para- 
oral fluids 
(c.cm.) 





Total u-ine 
(c.cm.) 95° 





Patient B. S. Patient N. M. 





Siphonage Suction 


60 hrs. 
45 min. 


Siphonage Suction 





3 hrs. 


Total 
50 min. 


time 


32 hrs. 
15 min. 


5 hrs. 
50 min. 





Total gas 
aspirated 
(c.cm.) 


Total fluid 
aspirated 
(c.cm.) 














Total oral 
uids 
(c.cm.) 
Total para- 
oral fluids 
(c.cm.) 
Total urine 
(c.cm.) goo 





4000 











1150 





ties of the body in that both gas and fluid are 
present in relatively large quantities at the 
same time. The duodenal tube will serve as 
an excellent vent for gas as long as fluid does 
not block it, or it will serve as an excellent 
siphon for fluid as long as gas does not enter 
the tube and break the siphonage action. 
Once the continuous stream of fluid in the 
siphon tube is replaced by sufficient air, 
siphonage action ceases and can not re-estab- 
lish itself until further fluid has accumulated 
within the stomach and an internal pressure 
has been built up high enough to force the gas 
out of the tube and re-establish a continuous 
column of fluid. Of course, a few bubbles of 
gas may pass through without interference 
but quantities of 20 cubic centimeters or more 
completely stop its action. 
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These principles would seem to be clearly 
brought out in those cases in which siphonage 
and suction were alternated at different time 
intervals. Practically no fluid or gas was ob- 
tained by siphonage unless it was allowed to 
proceed some 6 to g hours without interrup- 
tion. During an interval of this length the 
intermittent effect of siphonage has an op- 
portunity to operate. However, while the 
internal pressure is being built up to a suf- 
ficient height to make the siphonage effective 
the patient becomes distressed from the ac- 
cumulating fluid and gas. The patient, N. M. 
in Table V, demonstrates this point, plainly. 
Suction in this case was applied for only ro 
minutes at a time and only when the patient 
became distressed from a sensation of fullness 
or from nausea. Siphonage was allowed to 
proceed uninterruptedly the remainder of the 
time. The relief experienced when suction was 
applied was marked in every instance. 

The two cases in which suction was applied 
for 5 minutes after 48 hours of siphonage illus- 
trate the fact that siphonage is not etfective 
in draining the stomach and duodenum even 
if allowed to continue for a relatively long 
time. One must conclude, therefore, that the 
upper gastro-intestinal tract can not be kept 
empty or decompressed by siphonage alone; 
that it affords some relief can not be gainsaid 
but the addition of mild constant water suc- 
tion siphonage renders drainage through the 
duodenal tube much more efficient. 


MECHANICAL AND PHYSICAL PRINCIPLES 
CONCERNED IN DRAINAGE SYSTEMS 


Drainage, as it is employed in medicine and 
surgery depends on one or more of the follow- 
ing principles: (1) capillary attraction, (2) 
contractility of, and compression by, muscles 
and other tissues, (3) gravity, (4) siphonage, 
and (5) some form of constant suction. In 
draining the cavities of the body, with the ex- 
ception of the peritoneal cavity, reliance is 
usually placed on one or more of the 3 last, 
i.e., gravity, siphonage, or constant suction. 

Fluid will always run from a higher level to 
a lower level when gravity is depended upon 
for drainage. Therefore, it is essential that the 
opening through which drainage is expected 
to take place be located in the most dependent 
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Connection 
9 for syringe 
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The degree of negative pressure in nasal tube 
varies directly with this vertical distance 


(2 ft 6 tn. has been found satisfactory) 


Fig. 2. Diagram of suction apparatus! used in treating postoperative distention, 
nausea, and vomiting and certain cases of mechanical bowel obstruction; a special, 
heavy tipped (rubber of higher specific gravity) duodenal tube with perforations 
continued back 9 or 10 inches is employed. A Y tube connection is attached to 
the proximal end of the duodenal tube for purposes of irrigation to facilitate free- 
ing it from plugs of mucous which may occasionally interrupt the suction action. 
A description of this apparatus and the technique of its employment may be found 


elsewhere (8). 


position possible. A tube may or may not be 
used to carry off the fluid or pus from this 
opening. Common examples of this type of 
drainage are thoracotomies for drainage of 
empyema cavities and drainage of the bladder 
by a retention catheter. If tubes are employed 
in this type of drainage an additional factor 
may come into play. When tubes of large 
caliber are used and the surface tension of the 
fluid to be drained is small, drainage usually 


occurs by the fluid trickling down one side 0 
the tube leaving most of the lumen filled with 
air. If the drainage tube is of small enough 
caliber or the surface tension of the fluid grea‘ 


enough a continuous column of fluid will be 


maintained in the drainage tube. Provided 
these conditions exist and provided air is 
prevented from entering the area to be drained 
either around the outside of the tube 01 


1Assembled by the C. F. Anderson Company, Minneapolis, Minnesot 
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Fig. 3. Drainage of stomach by a duodenal tube acting as a siphon with water sealed 
drainage: a, Stomach is distended with both fluid and gas. The duodenal tube has 
been inserted and siphonage instituted. In a stomach with quantities of fluid and gas 
comparable to those indicated in the diagram considerable fluid will be aspirated. b, 
Distention is less. Most of the fluid has been evacuated but siphonage stopped as 
soon as gas entered the duodenal tube. c, Fluid and gas are accumulating in the 
stomach. Distention will increase until the pressure within the stomach is sufficient to 
force the gas out of the duodenal tube and to re-establish continuous columns of fluid. 


through it, a mild constant negative pressure 
is developed within the drainage area. The 
degree of this negative pressure depends on 
the height of the column of fluid in the drain- 
age tube. The vertical height of the column 
of fluid in centimeters is approximately equal 
to the negative pressure in grams per square 
centimeter. 

In order to insure the maintenance of a 
continuous column of fluid in the drainage 
tube and hence a negative pressure in the 
drained area, the principle of water sealed 
drainage is often applied. This consists of 
submerging the lower end of the drainage tube 
in water. Under such circumstances no matter 
what the caliber of the tube or the surface ten- 
sion of the fluid, the passage of air into the 
lumen of the tube is prevented. Such sys- 
tems are particularly adapted for draining 
cavities or organs where only fluid is present. 
For this reason, when it is used clinically, care 
should be taken to eliminate the entrance of 
air around the outside of the tube. As pre- 
viously explained such systems develop nega- 


tive pressures roughly equivalent to the verti- 
cal height of the column of fluid in the drain- 
age tube. 

Although in water sealed systems the end of 
the drainage tube is submerged in water, 
fluid passing out of the tube meets with no 
resistance since by the action of gravity, the 
fluid tends to seek its own level. However, if 
gas is expected to be evacuated through the 
submerged tube it must be forced out under a 
positive pressure equal in grams per square 
centimeter to the distance in centimeters that 
the tube is submerged. Instead of creating a 
negative pressure in the drainage area a posi- 
tive pressure is created. On this account a 
water sealed system of drainage is ill adapted 
for the evacuation of both fluid and gas from 
any cavity in which gas may be present in 
quantities of more than a few cubic centi- 
meters at any one time. Of course a few bub- 
bles of gas may pass through the tube without 
difficulty because the weight of the fluid col- 
umn behind them will be sufficient to furnish 
the pressure necessary for their exit from the 








Fig. 4. Water sealed suprapubic bladder drainage in a 
case of benign hypertrophy of the prostate; drainage is 
equally effective whether or not a water sealed system is 
used provided the drainage tube is not of too large a caliber. 
If a tube of large caliber is used the fluid will run down the 
side of the tube allowing air to enter the system and de- 
crease the efficiency of the drainage. 


submerged tube. At the same time, however, 
the negative pressure in the drainage cavity 
is decreased by an equal amount. By analogy, 
therefore, water sealed systems are not 
efficient for draining the stomach or other por- 
tions of the gastro-intestinal tract. 

Drainage by means of a tube used as a 
siphon is frequently employed clinically 
especially in draining the stomach and upper 
gastro-intestinal tract. Many people have 
used this method believing that its action was 
continuous and quite efficient. Such a con- 
tention is untenable either on theoretical 
grounds or on the basis of clinical experiment 
as indicated in this paper. 

The siphon is merely a means of obviating 
the necessity of placing the drainage opening 
at the most dependent position. Its operation 
depends upon the existence of two vertical 
columns of fluid of unequal height connected 
at the top. A flexible tube the distal end of 
which is lower than the proximal end fulfills 
these conditions if it is filled with water. The 
two columns of water tend to escape through 
the ends of the tube and in doing so tend to 
create a vacuum at the top of the system. 
Both columns of water have the pressure of 
the atmosphere exerting itself on their lower 
ends, but since one column is longer and 
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Fig. 5. Water sealed drainage of an empyema cavity 
This type of drainage has been found very efficient if 
a bronchial fistula is not present and provided air is pri 
vented from entering the drainage cavity around the outsic« 
of the tube. 


therefore heavier than the other the pressure 
of the atmosphere becomes apparent only on 
the shorter column. This column of fluid 
therefore moves upward to fill the potential 
vacuum and the longer column moves down- 
ward. Thus drainage occurs and will continue 
as long as there is any fluid in the vicinity of 
the proximal end of the siphonage tube. \ 
negative pressure then occurs at the proximal 
end of the tube which equals in grams per 
square centimeter the difference in height of 
the two water columns in centimeters. If gas 
enters the system the siphonage action ceases 
immediately since the difference in height of 
the two water columns no longer exists. Of 
course, as in the water sealed system, a fe\ 
bubbles of gas can pass through the siphonage 
tube without stopping its action but a very 
few cubic centimeters of air or gas are sul! 
cient to interrupt its action. 

The operation of the siphon once having 
been stopped, its action can be started again 
only by the re-establishment of the two un 
equal columns of fluid. This can be accom 
plished either by forcing fluid into the system 
from either end or by applying suction to 
either end and thus replacing the gas with 
fluid. Water or any fluid with a specilic 
gravity approaching that of water may be 

















raised by siphonage to a height of approxi- 
mately 32 feet. 

Since gas is present in the stomach in con- 
siderable quantities from time to time it can 
be expected to interfere with any form of pure 
siphonage drainage which may be instituted 
in an attempt to drain or decompress it. Once 
stopped, siphonage may be re-established by 
the accumulation of fluid under a relatively 
high positive pressure within the stomach or 
by the momentary application of suction to 
the distal end of the tube. While time elapses 
before the intragastric pressure becomes high 
enough for the siphon to operate sponta- 
neously, the patient is suffering unnecessary 
distress. For efficient decompression of a gas 
and fluid containing viscus or cavity such as 
the intestinal canal, the employment of suc- 
tion is highly essential. 


CONCLUSIONS 


1. An inlying duodenal tube used as a 
siphon is an inefficient means of draining the 
upper gastro-intestinal tract. 

2. Siphonage action is highly efficient in 
continuous drainage of the urinary bladder 
and in empyema and other closed body cavi- 
ties. 

3. This difference in the effectiveness of 
siphonage drainage of the gastro-intestinal 
canal as contrasted with other body cavities 
is dependent upon the presence of gas in the 
alimentary canal which enters the siphonage 
system and stops its action. 

4. The employment of mild continuous 
water suction siphonage renders drainage of 
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the upper reaches of the gastro-intestinal 
canal adequate and efficient. 

5. The mechanical and physical principles 
of water sealed and siphon drainage are dis- 
cussed. 
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tions to the study of any problem are 

the ‘‘negative’’ findings. They can be 
said only to mark the blind alleys of investiga- 
tion, and, perhaps, to aid others in plotting 
courses toward more productive endeavors. 

In the reading of two scholarly papers upon 
the pathology incident to extensive super- 
ficial burns, published now 35 years ago by 
Dr. Charles Russell Bardeen, we found what 
appeared to be a fertile field for investigation. 
And though the result of this investigation is 
not quite what was expected, it appears to 
be definite and is, perhaps, worth recording 
along with a brief review of one aspect of the 
question. 

Bardeen emphasized certain histological 
changes in the lymphatic structures of the 
body, notably the spleen, lymph glands, and 
lymph follicles of the intestines in necropsies 
upon 5 children who died from extensive 
superficial burns. Grossly, there was noted 
softening and enlargement of the spleen and 
swelling of the lymph glands and intestinal 
lymph follicles. Microscopically, examination 
showed focal degeneration of the malpighian 
corpuscles of the spleen, and swelling and 
central necrosis in the germinal centers of the 
lymph follicles. In every instance the cedema 
was most marked at the germinal centers, and 
was associated with certain changes in the 
cells. The protoplasm often was found to be 
coarse and granular, sometimes vacuolated, 
and the nuclei in some cases were represented 
by knotted bands of chromatin. Necrosis, 
appearing first at the centers, seemed to 
spread outward, from the centers of the folli- 
cles toward the periphery. At a later stage the 
débris was cleared away from the follicle 
center, leaving flattened endothelial cells, 
with thin, faintly staining nuclei. It was 


\ MONG the less distinguished contribu- 


thought that these might be the swollen 
endothelial cells of the lymph spaces. 

This central necrosis appeared in varying 
degrees. 


It was present in the tonsils and 


1Abner Perry Hard Research Fellow in Surgery. 


quite marked in the follicles of the gastro- 
intestinal tract. The glandular swelling was 
thought to be due to swelling of individual 
cells. Figure 1 shows reproductions of 
photomicrographs appearing in the original 
description. 

Though Bardeen made it clear that proof 
for the following was lacking, he invoked the 
morphology of the lymphatic unit to support 
this hypothesis: The central artery, running 
into the center of the follicle, gives off cap- 
illaries that are collected into veins at the 
periphery. The logical route for escaping 
blood plasma is from within outward. The 
implication in the foregoing histological 
picture is that plasma is escaping with more 
than normal rapidity from the radiating 
capillaries. The necrosis about the germinal 
center suggests that the lymphocytes in this 
region are first subjected to the influence of 
the escaping plasma, and that destruction 
may be due to a toxic substance in the blood 
plasma. Figure 2 is a schematic presentation 
of the circulatory anatomy of the lymphatic 
unit, as reconstructed from the account of 
Calvert and from Lewis and Stoehr’s text. 

The total pathological picture in the case of 
fatal burns is rich and varied. Changes may 
be found in the liver, kidneys, adrenals, lungs, 
blood, brain and meninges, heart and gastro- 
intestinal tract. Weiskotton and Pack have 
summarized the chief contributions of this 
century, and the reader is referred to their 
articles. However, no observations of a more 
specific histological nature have appeared 
since Bardeen published his findings. 

Anyone familiar with the voluminous 
literature on the subject of burns knows of 
the numerous attempts, in the main un- 
successful, to demonstrate positively a toxin 
to which may be attributed the clinical course 
and death of the patient. The predilection for 
a belief in a toxin apparently arises from the 
clinician’s bewilderment in the face of a 
potent factor that cannot readily be cata- 














NS 











logued or estimated, and from the common 
use of the adjective ‘‘toxic” to describe a 
patient in poor condition from an unknown 
cause. This situation, incidentally, is analo- 
gous to that surrounding high uncomplicated 
intestinal obstruction a very few years ago. 
Without inclining toward any theory of the 
causation of death in burns, we felt that Bar- 
deen’s findings suggested that a toxin might 
be formed or at least be present in a high 
concentration at the site of these more or less 
specific lesions. Accordingly, the following 
experimental work was carried out. 


EXPERIMENTAL WORK 


In g experiments grown rabbits were 
anesthetized with 0.5 cubic centimeter of a 
mixture of dial and urethane per kilogram, 
given intraperitoneally. Hair was removed 
from one side, from shoulder to rump, by 
shaving or by a barium sulphide depilatory. 
That side was treated with the active elec- 
trode of an endotherm machine (see Fig. 3). 
Two animals were killed by bleeding when 
moribund, after 36 hours—rabbits go and gr. 
The 7 remaining died at intervals of from 12 
to 37 hours, the anesthesia being effective 
throughout. 

At autopsy, specimens of the spleen, small 
and large intestine, mesenteric lymph nodes, 
brain, and skin were preserved for examina- 
tion. These tissues, with the exception of the 
brain, were fixed in Zenker’s fluid, imbedded 
in paraffin, and stained with hematoxylin and 
eosin. Portions of the brain were variously 
fixed and stained, and changes noted there 
may be made the basis for another report. 

An extract of each spleen was made and 
injected intraperitoneally and intravenously 
into other rabbits. This was carried out in 
the following fashion. After weighing, the 
spleen was cut up into small fragments and 
allowed to stand overnight in 5.0 cubic 
centimeters of physiological salt solution in 
an ice box. The following day these frag- 
ments were ground in a small mortar and 
mixed with enough additional salt solution to 
give a final preparation in which there were 
10.0 cubic centimeters for each gram of 
splenic tissue. This was then filtered through 
cotton, the last drops being pressed from the 


FENDER: LYMPHATIC PATHOLOGY IN RELATION TO “TOXIN” OF BURNS 613 























TABLE I 
Dura- : 
Rabbit A |tion of| Pathology | RabbitB | PSU3°t | Ls 
_ - rig —— . injection 
No. | Wt.k] hrs. | Spl. | L.G.| No. | Wt.k/ I. P. | I. V. 
go 2.0] 36 a + | 90A 4] 2.5 | 3.0 None 














or 2.0 36 ° + | o1A | 2. 














92] 2.5] 36 

















ane 
04 3.0 12 4 o | 094A] 2. 











































































































95 | 2.7] 20 +] +] 905A | 3.0 | 3:2 | 3.6 None 
96 2.4 18 + hee 96A | 3.0] 5.0 | 4.0 None 
97 | 2.7| 8 | +] + [o7Al 2.2/4.5] 3.5| None 
~ 98 2.9] 37 e | 8A 2.2 5.0 “5.0 | None 
99] 23] 1 | +| + food] 2.1] 4.0| 4.0] None 


mass through the cotton filter. Berkfeld filtra- 
tion then yielded from 8 to 12 cubic centi- 
meters of a clear, pink or reddish fluid. In 
defense of the rather large dilution, it may be 
said that the proponents of the toxin theory 
generally are looking for a very potent sub- 
stance, and that if the premise that the toxin 
was present in high concentration in the 
spleen had been correct, this dilution should 
have produced some effect. 

After the taking of cultures, all of which 
failed to show growth, these extracts were 
injected intraperitoneally and intravenously 
into grown rabbits of known weight. The ex- 
tract of each spleen was divided into two 
portions; in the first two experiments the 
intraperitoneal injection was made first, the 
intravenous 2 hours later. In the others the 
injections were made in the same order a few 
minutes apart. From 2.5 to 5.0 cubic centi- 
meters was given intraperitoneally, and from 
3.0 to 5.0 cubic centimeters intravenously to 
each animal. 

In no case were we able to observe the 
slightest effect of any injection. 

A tabular record is submitted in order to 
supply details (Table I). 

In the consideration of the pathological 
changes in the organs of the animals dying 
after treatment with the endotherm electrode, 
the states of the spleen and lymph glands 
seemed most pertinent to this study. As has 
been seen (Fig. 3), the state of the skin is 
indistinguishable from that produced by a 
superficial burn from whatever agent. 
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In the spleen and lymph glands, cedema, 
congestion, and small hamorrhages were the 
most marked pathological features in all 
sections. Actual central necrosis of the 
malpighian corpuscles and lymphatic follicles, 
as evidenced by gross disorganization recog- 
nizable under low power observation, was 
rare. If the picture was broken up into its 
component parts, however, after the fashion 
of McCrae (see below), characteristic changes 
may be said to have been found in the spleen 
in 7 instances and in the lymph glands in 8. 
Both were involved in the same animal in 6 
cases. This was true when such criteria were 
selected as pyknosis of nuclei about the 
follicle centers, evidence of phagocytosis, 
hyaline deposits at the centers, fragmentation 
of nuclei about the centers, increase of endo- 
thelial elements. Two sections illustrating 
these are shown in Figure 4. 

It seems fair to conclude from the foregoing 
that aqueous extracts of the spleens of rab- 
bits, made following treatment of the skin by 
endothermy, are not clinically toxic when 
injected into other rabbits. 


ALLIED OBSERVATIONS ON LYMPHATIC 
PATHOLOGY 


Statements appearing in papers on burns 
earlier than those of Bardeen indicate that 
Avdakoff, Ponfick, Schjerning(45), and Salvioli 
seem to have noticed, at least grossly, some 
of the lymphatic tissue changes later de- 
scribed. From the lack of prominence given 
them, however, one assumes that the im- 
portance of the changes was not recognized. 

McCrae, in 1go1, paid particular attention 
to lymphatic structures in a series of autopsies 
upon persons fatally burned. Though he 
found the lymph glands and spleen involved 
frequently, he considered that the changes 
often fell short of necrosis. He divided 
Bardeen’s picture of the characteristic path- 
ology into several component elements, such 
as evidence of degeneration of lymphocytes, 
fragmentation of cells at the centers, phago- 
cytosis, and proliferation of large endothelial 
cells. In cases in which these might be found 
by high power observation, the appearance 
upon low power inspection was not typical of 
central necrosis. 
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McCrae did not believe that necrosis was 
the basic mechanism behind these changes. 
He preferred to interpret the changes as es 
sentially proliferative and affecting the endo- 
thelial cells of the reticulum and capillaries. 
The occurrence of similar proliferative activity 
of these cells was recalled in the liver shortly 
after accidental death; in the lymph glands in 
peritonitis; and in the spleen in myocarditis, 
chronic tuberculosis, and cerebrospinal menin- 
gitis. He draws upon Mallory’s description o/ 
the proliferative changes in typhoid fever for 
illustration. In this account the processes are 
reversed, the necroses being presumed to arise 
through blocking of the blood sinuses of the 
spleen by proliferation of endothelial cells. 

However, McCrae’s differences with Bar 
deen in regard to lymphatic pathology in 
burns is limited to the interpretation of the 
picture seen by both. He, also, believes a 
toxin to be the cause. 

In his consideration of the pathology 
produced by burns, Weiskotton placed the 
lymphatic changes among the “more or less 
characteristic” findings. In his observations 
these were represented by evidence of necrosis 
of the central follicle cells, and were thought 
to be an early manifestation of the disease 
process. Lymphatic changes were not prom- 
inent in the specimens of Robertson and Boyd, 
and were thought due to hamorrhagic in 
farction by Kolisko. W. Vogt regularly found 
hyaline infiltration of the smaller arteries o/ 
the spleen in his preparations, but did not 
consider that true central necrosis was present 

Lymphatic pathology of the type described 
by Bardeen in superficial burns has interested 
other observers from time to time because o/ 
its occurrence in other disease states in which 
the evidence of a toxin is more concrete. A 
very attractive line of collateral evidence oi 
an inferential or speculative sort is thus 
offered on the cause of death in burns. 

Thus, somewhat similar changes were 
produced in 1897 by Simon Flexner with abrin 
and ricin poisoning. Assuming that the toxins 
were present in the circulating blood, Flexner 
suggested that a freer transudation of the 
toxic material occurred at some sites than at 
others. Parascandolo cited the similarity be- 
tween certain effects in burns and those pro- 
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lig. 1. Reproductions of photomicrographs appearing in Bardeen’s original article. A, Left, center of lymph follicle 
showing well advanced area of focal necrosis; B, center of lymph follicle showing an early stage of focal necrosis. 


duced by poisons, mentioning venoms as well 
as ricin and abrin. Welch and Flexner found 
approximately the same changes as_ those 
noted in burns in experimentally produced 
diphtheria (63), and, again, produced them 
by the injection of the ‘‘toxalbumin” of the 
diphtheria bacillus (64). 
THE TOXINS OF BURNS 

The cause of early death in uncomplicated su- 
perficial burnsis, of course, unknown at present. 
The sharpest difference of opinion, perhaps, is 
upon whether a toxin plays a réle in the fatal 
outcome; and since that question seems perti- 
nent to this study, it will be given a brief review. 

Neglecting entirely the major question of 
the cause of death, involving as it does a con- 
sideration of several adequate hypotheses not 
related to toxemia, it may be well to re- 
capitulate, briefly, some of the substances 
suggested as toxic agents. This may be 
interesting because of the diversity of opinions 
held from time to time, and because of a 
general trend toward less specific designations. 
It should be stated that in some cases these 
substances were not definitely identified, the 
investigators simply comparing them with a 
toxin, thus: “muscarin-like,” “similar to a 
ptomaine,” etc. 


The toxin of burns has appeared to many 
persons in many guises. Generally speaking, 
the toxic agent has been supposed to arise 
from one of three sources: first, from material 
ordinarily excreted which is retained under 
the conditions imposed by the burn; second, 
from decomposition products of burned tissue 
(including blood) directly; third, from inter- 
action between two or more decomposition 
products. 

A classification of the toxins based upon 
these supposed sources suggests itself, but this 
is rendered difficult because of the complexity 
of some of the theories, and because more than 
one origin may be postulated in explanation 
of an hypothesis. Also, instead of aggregating 
the hypothetical toxins and their mechanisms, 
we have chosen simply to name the sub- 
stances. The list follows: 

Ammonia, Edenbuizen; ammonia or urea, 
Billroth; a fibrin ferment, Foa; urea, Ponfick; 
hydrocyanic acid, Catiano; potassium salts, 
Schjerning (44); ptomaine, Lustgarten, Kit- 
janitzin, and Ajello and Parascandolo; pyrid- 
ine base, Reiss; “‘hemolysins and hamo- 
agglutinins,’ von Dieterrichs; choline-like 
substance, Kohlrausch; methyl guanidine, 
Heyde; diamino acids in alkaline cleavage 
products, Eden and Herimann; primary and 
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Fig. 2. A schematic presentation of the circulatory 
anatomy of the lymphatic unit. Reconstructed from dia- 
gram in Lewis and Stoehr, and conforming to the account 
of Calvert. 


secondary proteoses, Robertson and Boyd; 
peptone, Olbrycht; inorganic intracellular ma- 
terial, Turck; unspecified protein cleavage 
products, Pfeiffer, Fraenkel and Spiegler, 
Brancati, Il Seung O, Nishimura, and many 
others; unspecified toxin, Avdakoff, Boyer 
and Guinard, McCrae, Scholz, Vacarrezza, 
Bardeen, Weiskotton, Pack, Davidson, Speese 
and Bothe, Weidenfeld, and many others. 

A comparison of dates given in the bibli- 
ography shows that the tendency has been 
toward less narrow definition of the toxic 
principle. Today the preponderance of opin- 
ion among those who consider that toxemia 
is responsible for the early clinical manifesta- 
tions of extensive burns seems to be that the 
toxin is either the product of protein decom- 
position or is an unknown substance. In an 
effort to confirm this statement and to define 
modern teaching on the subject, we consulted 
twenty-six surgery texts, in English, that 
might be expected to consider the question. 
There was no mention of toxemia in seven, 
leaving nineteen that preferred the toxemia 
hypothesis. Of these, six indicated a toxin but 
did not name the agent, twelve named protein 
decomposition products. Only one went so 
far as to identify further the toxin, calling it a 
proteose. 

We do not believe that all the experimental 
work upon which the earlier investigators 
based their hypotheses can be criticized intel- 
ligently at this time. In a few instances, there 
are obvious weaknesses of method. In others, 
unwarranted conclusions seem to have been 
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drawn from the data collected. The problem 
is one that has not found a ready, clear cut 
experimental approach, and it may suffice to 
say that in spite of experimentation, earli, 
workers have failed to convince skeptical o!- 
servers not only of the réle of a particular su )- 
stance advanced, but of the existence of ; 
toxin. 

We would like to mention, however, so1 
of the very interesting experiments carried 
more recently by several investigators. 

Weidenfeld introduced scalded skin in 
homologous animals subcutaneously and 
traperitoneally, and was able to prodi 
death when a certain “dosage,” by weig 
was reached. Furthermore, he was able 
establish a direct proportion between t 
amount of skin introduced and the speed w 
which death ensued. The lethal effect w 
negated by thorough washing of the skin, a 
by long continued boiling. 

Turck ground charred tissue in a mortar, 
extracted it with water, and injected smi! 
amounts of this ‘‘solution of tissue ash”’ inio 
homologous animals intravenously. In 14 
animals, symptoms appeared in 30 minutes or 
less, and 7 of these died in from 10 minutes |o0 
12 hours. 

In regard to the work of these two investi- 
gators, one can only say that the connecti« 
between the experimental conditions and the 
clinical situation in the case of the burned ani 
mal or patient does not seem entirely direct. 
Underhill, Kapsinow, and Fisk have show: 
that absorption is very slow and limited i) 
deed, from severely burned areas of skin (55 
Histological preparations of severely burn« 
skin show vessels that can hardly be suppos: 
to function. We believe that Weidenfeld a: 
Turck have shown interesting phenome: 
but it may not be justifiable to conclude th 
these are duplicated in the organism clinical! 
Also, the wide variation in effects of the sai 
dosages of Turck’s preparation seems to « 
mand some explanation. 

Eduard Vogt found that transplantation 
the burned tissues of animals caused the | 
cipient animals to suffer as though from a 
burn. Animals joined in ‘‘skin-muscle” a 
transperitoneal parabiosis both died wher a 
lethal burn affected one of them. Howey ° 
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early separation seemed to protect the un- 
burned partner in parabiosis, to some extent. 

Little objection has been offered to the ex- 
perimental methods of Vogt, and indeed our 
criticism is concerned more with his conclu- 
sions than with his experimental work. To be 
sure, the control element is lacking, and it not 
nfrequently happens that intestinal pathol- 
gy accounts for death in animals in trans- 
veritoneal parabiosis. However, the wide 
variation in time between operations and ex- 
perimental work should rule out this possi- 
jility unless there were unrecorded deaths in 
ihose intervals. As to conclusions, Vogt, and 
many others whose experiments have been 
similar, believed he had proved more than he 
actually had, and subsequent writers have 
claimed more for him than he himself claimed. 

Vogt assumed simply that there was a trans- 
fer of the questioned burn toxins from one 
animal to the other, and that this was more 
marked in the case of the transperitoneal 
parabiosis than in the skin muscle type. In 
regard to the division experiments he stated 
that the effect of separation after 24 hours of 
the transperitoneal union was not more effec- 
tive in saving the life of the unburned partner 
than separation after 4 days of the skin muscle 
parabiosis. 

In this and other similar experiments it 
would be more accurate to state that in the 
secondary animal “a condition leading to 
death” was produced, or simply that ‘the 
animal died.”” Evidence of a toxin is lacking. 

Robertson and Boyd made extracts of the 
burned skin of animals and were able to pro- 
duce, by intraperitoneal injection into other 
animals, appropriate symptoms and death. 
Their examination of the extracts led them to 
believe they were dealing, essentially, with 
primary and secondary proteoses. 

The work of Robertson and Boyd has been 
repeated in a very painstaking fashion by 
Underhill and Kapsinow (54) who failed, en- 
tirely, to confirm it. Apparently alcohol used 
in preparing the extracts was responsible for 
a large part of the effects produced. 

Vacarrezza, whose work appears to be more 
widely quoted than read, used a vascular 
parabiosis in his experiments. He anasto- 
mosed the femoral artery and vein of one dog, 
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Low-power photomicrograph of typical section 


Fig. 3. 
of skin (rabbit 99). Complete destruction extends into the 
subcutaneous tissues. 


“A,” with the common carotid artery and 
jugular vein of another dog ‘‘B’’—artery to 
artery and vein to vein. When the leg of ** A,” 
thus largely isolated from the vascular system 
of the animal, was burned, dog ‘**B”’ died, 
while “A” lived. 

Vacarrezza’s arterial and venous anasto- 
moses became thrombosed “within a few 
hours,”’ presumably in advance of the death 
of dog “B,” which occurred in five and eight 
hours in the two experiments. The difficulty 
of carrying out successful anastomoses of this 
sort, particularly where long immobilization 
is required, makes control experiments abso- 
lutely essential. Again, no necropsies are 
recorded, and the assumption is that a more 
obvious cause of death in dog “B” would 
have been overlooked. Finally, Guptill and 
the author (work unpublished) have repeated 
Vacarrezza’s experiments without confirming 
his findings. 

COMMENT 

Returning, for a moment, to the question 
of lymphatic pathology; it appears to have 
been demonstrated that somewhat similar 
changes appear in the spleen and lymph 
glands in three types of disease: burns, certain 
intoxications, and acute infections. ‘Two 
questions seem strongly suggested: first, are 
these pathological changes related; that is, do 
they represent different degrees or phases of 
one basic process? second, if so, is there an 
etiological factor or are there etiological fac- 
tors common to all? 
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Fig. 4. Varying degrees of changes produced in the 
germinal centers of mesenteric lymph glands and in the 
centers of malpighian corpuscles of the spleen in several 
conditions. A, Spleen of rabbit 96; mild degree of destruc- 
tive changes, including pyknosis of nuclei about the center, 


The first question can be answered only by 
the inferences and opinions of those who have 
made the observations, and these indicate that 
the processes are related. The second, since it 
is open to the experimental approach, may 
eventually be answered with more exactness. 

It is a logical speculation that a common 
factor or common factors may run through 
these diverse disease states. The first that 
comes to mind is a toxin. The role of a toxin 
in diphtheria, scarlet fever, etc.,is definite, and 
the acceptance of a toxin as the etiological 
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some fragmentation, proliferation of endothelial cells, an 
phagocytosis. B, Lymph gland of rabbit 92; disorganiza 
tion at the germinal center, with evidence of degeneratio: 
of lymphocytes, phagocytosis, and proliferation. C and D 
Sections of lymph gland and spleen, respectively, of patier 


principle in the lymphatic changes in acute in 
fections, intoxications, and burns is prohibite: 
only by failure to demonstrate it in the latter 
For, no matter how attractive the hypothesi 
is, the toxin of burns cannot be said to hav 
been demonstrated up to the present. 
Perhaps hyperthermia is a factor, but fron 
examination of sections of lymph glands an: 
spleens! of dogs dying in hyperthermia w 
have been unable to establish this as a theor 
thus far. It should be noted that Flexner 


1 Kindly loaned by Dr. Stafford L. Warren. 
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. dying about a week after an ultraviolet light burn. The 
x changes in the lymph glands were marked enough to clas 
: sify as frank central necrosis. The malpighian corpuscle 

shows extensive central hyaline infiltration. E, Lymph 
4 gland, and F, spleen from a patient dying of scarlet fever. 
2 experimentally poisoned animals all showed an 
: elevation in temperature. 
r Dehydration suggests itself as a common 
1 factor, as do many of the physical changes in 
’ the circulating blood. The common factor 

may lie in some totally unsuspected mecha- 
n nism, or there may be none. In any case, it 
t seems fair to hazard the opinion that the 
y demonstration of a connecting link between 
; burns, certain intoxications, and acute infec- 


tions might lead to a greater knowledge of 
them all. 


Photomicrographs are included 
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Focal necrosis and hyaline deposits were quite constant 
G, Lymph gland, and H, spleen from a patient dying of 


diphtheria. Focal necrosis of the germinal centers of the 
lymph gland and malpighian corpuscles of the spleen well 
advanced. 


(Fig. 4) of sections of spleen and’ mesenteric 
lymph nodes from patients who died of ultra- 
violet light burn, scarlet fever, and diphtheria. 
All show the changes noted above to a greater 
or less extent. 

In regard to the review of work upon toxins, 
contradictory reports appear, of course, in any 
extensive experimental study. In the search 
for a toxin associated with burns, differences 
of opinion seem traceable to three factors: the 
lack of a pathognomonic clinical picture; the 
lack of a pathognomonic pathology; the lee- 
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way afiorded by these two for unwarranted 


conclusions 
from experimental results. ' 
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15. 
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and sometimes pure speculation 


CONCLUSIONS 


In the varied pathological picture pro- 


duced by superficial burns, lesions in the 
spleen and lymph glands seem somewhat more 
specific than others, and the hypothesis has 
arisen that a potent toxin acts at these sites. 


Aqueous extracts of the spleens of rab- 


bits treated by an endotherm apparatus 
failed of toxic effect when injected into other 
rabbits. 


A toxin has not been demonstrated to 


the satisfaction of all in burns, and the theory 
of causation of death by a toxin cannot be said 
to rest upon adequate experimental work at 
present. 
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BOSTON LYING-IN HOSPITAL 


INCIDENCE, INDICATIONS, MATERNAL, AND FETAL MORTALITY—i894 TO 1931 


JUDSON A. SMITH, M.D., Boston 


‘HE group of cases studied here consists 
of all the abdominal czsarean sections 
performed at the Boston Lying-in Hos- 

pital prior to January 1, 1932, except 69 cases 
which were done definitely before the age of 
viability for therapeutic abortion. There are 
1,556 cases of which 913 were primary cexsa- 
rean sections and 643 were repeat caesarean 
sections. The primary cesarean sections are 
grouped according to the chief indication as 
follows: 

1. Disproportion or cervical dystocia, 527 
cases. 

2. Heart disease, 95 cases. 

3. Toxemia with or without convulsions or 
chronic nephritis, 73 cases. 

4. Premature separation of the placenta, 
76 cases. 

5. Placenta previa, 44 cases. 

6. Miscellaneous indications, 98 cases. 
These groups are not mutually exclusive but 
such overlapping as occurs is noted and the 
groups are defined in detail below. 


PRIMARY CASAREAN SECTIONS 


1. Disproportion or cervical dystocia. This 
group is composed of 527 patients who had 
vertex presentations and no serious complica- 
tions (4 had very mild toxemia, 2 had mitral 
stenosis without failure, and 1 had both a mild 
toxemia and mitral stenosis without failure. 
No deaths occurred among these 7 patients). 
An accurate separation of these patients into 
those who actually had disproportion and 
those who did not is impossible from a study 
of the records. They were all subjected to 
cwsarean section for the purpose of avoiding 
the risk of a protracted labor or a difficult pel- 
vic delivery and, therefore, represent a definite 
type of cesarean section from the standpoint 
of indication and also of risk. 

In the course of 36 years there have been 
rather marked changes in the incidence of this 
type of the primary cesarean, in the manage- 


ment of these cases and in the mortality; 
changes which are shown in Table I. 

It will be noted that in recent years about 
the same proportion as formerly are done with- 
out any test of labor but the average test of 
labor is much longer and a cesarean section 
after rupture of the membranes is now re- 
garded with comparative equanimity. 

The causes of maternal death in this group 
were: sepsis, 12; pulmonary embolus, 2; 
bronchopneumonia, 2; intestinal obstruction, 
1; endocarditis, cerebral embolus, 1. In the 
last 322 cases (1916-1931) there was but 1 
death from sepsis. 

Of the 527 infants 7 were stillborn (1.3 per 
cent) and 17 died (3.2 per cent). Nearly all of 
the stillbirths occurred after long labors with 
no other apparent cause. (There were few 
autopsies.) Lest this be thought a point 
against prolonging the test of labor, it must be 
noted that since 1o12 (i.e., in the last 404 
cases) there were but two stillbirths, both in 
cases sent in as emergencies in which forceps 
delivery had been attempted. Of the neonatal 
deaths 5 were due to congenital abnormalities. 
Of the 12 others 4 only could possibly have 
been associated with labor; 1, in 1910, due to 
‘“‘intracranial hemorrhage” after 4 hours of 
labor; 1, in 1913, due to “asphyxia” after 46 
hours of labor; 1, in 1914, due to “asphyxia”’ 
after 18 hours of labor; and 1, in 1918, due to 
“intracranial hemorrhage”’ after 16 hours of 
labor. In none of these 4 infants was autopsy 
done. In the past 8 years during which the 
length of the test of labor in these cases was 
markedly increased, there have been no neo- 
natal deaths attributable to prolonged labor. 
A complete discussion of the relation of neo- 
natal mortality and stillbirths to the length 
of the test of labor should, of course, include 
a study of fetal results in borderline cases sub- 
jected to a test of labor and delivered through 
the pelvis. We have, however, at this time 
no data for such a study. 





TABLE I.—-SUMMARY 
ISQ4-1Q15 IQtiO-1923 1924-1931 
> yrs Ss yrs 3 yrs. 

Total aumber of deliveries 55,715 18,370 4,023 
Number of primary casarean 

sections for disproportion or 

dystocia 205 171 151 
Incidence per 1,000 deliveries 3.7 9.3 6.3 
Proportion of low type of opera 

tion (Beck or Kerr) . 2% 60% 
Proportion examined vaginally 14% 25% 20% 
Proportion done after onset of 

abor 64% | 67% 68% 
Average hours of labor ro hr 9 hr 17 hr 
Proportion done after rupture of 

membranes 18% 18% 43% 
Average hours after rupture of 

membranes 7 hr. 8 hr. 12 hr 
Deaths 14 4 | ° 
Mortality | 7% 2% 


2. Heart disease. There are g5 cases in 
which heart disease was the conspicuous in- 
dication for caesarean section. Five of these 
patients possibly had disproportion and 3 had 
mild or moderate toxemia. There were 7 
deaths. There are in addition 18 patients with 
heart disease grouped under other headings as 
follows: disproportion or dystocia, 3; separa- 
tion of the placenta, 2; toxemia or nephritis, 
2; repeat cesarean sections, 11. One of these 
18 patients, a chronic nephritic, died of pelvic 
peritonitis and perinephric abscess. Thus the 
mortality would remain practically the same 
(7 per cent) were these patients included in this 
group. Of the g5 cases, 44 had no heart failure 
at any time. Of these 44, 1 died of sepsis. 
Slightly more than half of them were mul- 
tipare and all the multipare were sterilized. 
In these cases the opportunity to resect the 
tubes seems to have been the principal reason 
for the caesarean section. 

Of the 95 cases, 51 either had or had had, 
definite signs of heart failure or seemed to be 
on the verge of failure. Six of these died, 4 of 
heart failure, 2 of sepsis. About 60 per cent of 
these patients were multipare and 8o per cent 
of them were sterilized. Labor is not an impor- 
tant factor in the patients with failure. Only 
one-quarter of them had any labor at all and 
those had an average of 8 hours. Only one of 


the fatal cases had had any labor (5 hours). 
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The proportion of Class 1 cardiacs delivere: 
by cesarean section has decreased markedly 
From 1920 to 1923, 48 per cent of them wer 
so delivered; from 1924 to 1927, 30 per cent 
and from 1928 to 1931, only 12 per cent 
There are two factors in this decrease. Fi 
one thing there has been in recent years le: 
tendency to resort to cesarean section for p: 
tients who have had no sign of heart failui 
and for another, because of improvement j 
the prenatal care of our cardiacs, fewer « 
them have heart failure. 

In the group without failure there were 
babies of whom none were stillborn, and 
died of prematurity. In the group with failu 
there were 52 babies (one case of twins). O1 
was stillborn and 11 (21 per cent) died « 
prematurity. 

3. Eclampsia, toxemia without convulsion 
chronic nephritis. 

a. Eclampsia. There were to cases of ant: 
partum eclampsia delivered by cesarean se 
tion. Two of these had premature separatio 
of the placenta and are included in that grou), 
(both died). Of the 8 other cases, 2 ha 
marked disproportion, 1 was induced by rup 
ture of the membranes but made no progress 
and 1 was admitted moribund and was d« 
livered by cesarean section for the sake of thi 
baby, which survived. Of the 8 patients, 4 
died—3 of eclampsia, 1 on the sixteenth day 
of pneumonia and empyema. Of the 8 infants 
1 was stillborn and 1 (weight 3 pounds, 1 
ounces) died on third day in a convulsion. 

b. Toxemia without convulsions. ‘Ther 
were 52 patients with severe hypertension an: 
albuminuria, but without convincing evidenc: 
of chronic nephritis, who were delivered by) 
primary cesarean section. Five of thes: 
probably had some degree of disproportion, : 
had mitral stenosis without failure. Three 
fourths of them were primipare. Six only ha: 
started in labor (average 8 hours). Three pa 
tients died, 1 of intestinal obstruction, 1 0 
bronchopneumonia and uremia, and 1 0 
postpartum eclampsia. In the group of repea 
sections are 5 patients with severe, or modet 
ately severe, toxemia. None of them died 
Inclusion of these cases makes the mortalit: 
for cesarean section in toxemic cases uncom 
plicated by convulsions or separation of th 
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placenta about 5 per cent (3 deaths in 57 
cases). The toxamic patients with separation 
of the placenta are considered in the next 
croup. Scattered through the other groups 
are 21 cases with very mild symptoms of 
toxtmia, among which there were no deaths. 

Of the 53 babies (1 case of twins), 1 was still- 
horn and 4 (8 per cent) died of prematurity. 

c. Chronic nephritis. There are 13 cases 
with 2 deaths, 1 from uremia, 1 from pelvic 
peritonitis, perinephric abscess, and uremia. 
In one of the fatal cases there was rheumatic 
heart disease. Ten of the patients were 
multipare. Eleven were sterilized. One pa- 
tient only was in labor, for 1 hour. The pre- 
dominating motive in delivering these pa- 
tients by cesarean section seems to have been 
the desire to sterilize the patient and to give 
the premature infants a better chance of sur- 
vival. As a matter of fact, 8 of the 13 babies 
died of prematurity. There were no still- 
births. 

4. Premature separation of the placenta. 
There are 76 cases of primary cesarean section 
for premature separation of the placenta and 
2 cases of repeat cesarean section in which 
separation had begun. Of the 78 cases, 42 had 
hypertension and albuminuria. Since this 
group of 42 patients shows a mortality of 21 
per cent (9 deaths) they are reported in some 
detail. Roughly one-third were primipare. 
Two patients had convulsions antepartum 
and both died. ‘Thirty-six patients were 
delivered by the classical operation with 6 
deaths; 2 by the Kerr operation with 1 death 
(in this case hysterectomy was done 7 hours 
after delivery) ; and in 4 cases the Porro opera- 
tion was done with 2 deaths. Thirty-nine 
were done under nitrous oxide gas oxygen 
ether anesthesia with 8 deaths, 3 under local 
anesthesia with no deaths, 1 under spinal 
anesthesia with 1 death. Three fatal cases 
and 3 recovered cases were transfused at the 
time of operation. One fatal case was trans- 
fused on the seventh day and 1 recovered case 
on the twenty-eighth day. The essential facts 
in the g fatal cases are briefly as follows: 


1. ix-para. Nephritis. Oliguria. Died on seventh 
day in uremia. No autopsy. 

2. iv-para. Toxemia without convulsions. Died 
suddenly 7 hours after operation without evidence of 
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hemorrhage. Partial autopsy showed hemorrhages 
in liver and severe nephrosis. 

3. ii-para. Convulsions. 
seventh day in coma. 

4. i-para. Toxemia without convulsions. Died 
on eighth day of peritonitis. Autopsy. 

5. 1-para. Convulsions. Died 4 hours after opera- 
tion without evidence of hemorrhage. Autopsy 
showed liver necrosis. 

6. v-para. Toxemia without convulsions. Died 
in 36 hours, anuric, twitching, apparently on verge 
of convulsions. No autopsy. 

7. ili-para. Toxemia without convulsions. Sup- 
pression of urine. Died 3 hours after classical opera- 
tion. No autopsy. Diagnosis shock. No external 
haemorrhage. 

8. xii-para. Toxamia without convulsions. Oli- 
guria. Died on sixth day. Sepsis and uremia. 
Autopsy. 

9. v-para. Toxemia without convulsions. Lapa- 
rotomy 7 hours after delivery because of suspected 
internal hemorrhage which was not found. Uterus 
removed although there had been little external 
bleeding postpartum. Died on third day. Autopsy 
showed acute hepatitis and pregnancy nephrosis. 


Oliguria. Died on 


There are three noteworthy facts about this 
small group of patients. They have an ex- 
tremely high mortality; hysterectomy is in- 
frequent, although the opportunity afforded 
of removing the uterus has often been ad- 
vanced as an argument for delivering this type 
of case by cesarean section; there are no 
deaths clearly due to hemorrhage. There 
would seem to be a reasonable doubt as to 
whether cesarean section is the best method 
of delivering these patients. 

Of the 36 patients without evidence of 
toxemia or nephritis, 3 died, 1 of hemorrhage 
and shock, 1 as a result of a severe reaction to 
transfusion, and 1 of septicemia. Two of the 
patients had rheumatic heart disease without 
failure and both survived. There were 35 
classical operations and 1 Porro. Nitrous 
oxide gas-oxygen ether anxsthesia was used 
in 33 cases, local anesthesia in 2, and spinal 
anesthesia in 1. All deaths occurred after 
classical operations under general anwsthesia. 

In the toxic group, 76 per cent of the babies 
and in the non-toxic group 46 per cent of the 
babies were lost because of non-viability, 
stillbirth, or death from prematurity. 

5. Placenta previa. There are 44 cases of 
primary section for placenta previa and 3 
cases with placenta previa in the group of 
repeat sections. Of the.47 patients, 4 (9 per 
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cent) died. This figure is no true indication of 
the mortality to be expected in the treatment 
of placenta previa by c#sarean section be- 
cause the group is so small and 3 of the deaths 
are due to causes which would, or should, 
occur but rarely. One patient was moribund 
from hemorrhage when admitted, 1 died of 
hemorrhage, having bled excessively between 
the time of examination for diagnosis and the 
time when preparations for operation were 
completed, and 1 died of peritonitis and ob- 
struction as a result of a sponge left in the 
abdomen. The other patient died of sepsis. 
The trend in this clinic is distinctly in favor of 
cesarean section for placenta previa, com- 
plete or partial, when the child is probably 
viable. Previous to 1928 only an occasional 
case was delivered by section, while in the 4 
years, 1928-1931, 58 per cent of all the previa 
cases were delivered by casarean section. 

Of the 47 babies—1 was non-viable, 2 were 
stillborn, and 11 died—1 of meningitis, 1 of 
cerebral hemorrhage, 1 of cellulitis of face, 
and 8 of prematurity. Of the 41 babies weigh- 
ing 4 pounds or more, g (22 per cent) were 
lost. 

6. Miscellaneous indications. This group is 
composed of 98 cases of primary cesarean 
section which do not fit into any of the other 
groups of primary section. In 16 cases some 
degree of disproportion was probably a factor. 
There were 5 deaths, 4 from sepsis, 1 from 
shock and hemorrhage. The indications were 
as follows: previous gynecological repairs, or 
vaginal scars, 27 cases (1 death); breech or 
transverse presentations, 21 cases (1 death); 
dystocia because of pelvic mass (ovarian 
cysts, fibroids, prolapsed kidney), 16 cases 
(1 death); to insure a living child because of 
age or previous inexplicable stillbirths, 11 
cases; pulmonary tuberculosis, 4 cases; con- 
traction ring, 4 cases; previous myomectomy, 
2 cases; pyelitis, 2 cases; and 1 case each for 
the following indications—mistaken diagnosis 
of cancer of cervix; patient dying of cancer of 
breast; exophthalmic goiter; diabetes; double 
cervix and vagina; perforation of lower seg- 
ment by examining finger; fetal distress 
early in labor; multiple fibroids; imbecility 
(1 death from shock and hemorrhage); car- 
cinoma of ovary (1 death). In one case no 
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indication is to be found in the record. 
Three of these patients had mild toxemia and 
2 had mitral stenosis without failure. 

Of the 99 babies (1 set of twins), 2 were 
stillborn and 3 died (1 of erysipelas, 1 of 
hydrocephalus and 1 of bronchopneumonia), 


REPEAT CSAREANS 


In the following discussion it must be borne 
in mind that the term “cases” refers to casi- 
rean sections and not to patients. There are 
643 cases of repeat cesarean section which 
were performed on 446 patients with 22 deaths, 
a case mortality of 3.4 per cent. 

In 475 cases the indication for the primary 
section is known. Nearly 80 per cent of thes: 
475 cases followed primary sections for dispr: 
portion or cervical dystocia. At the present 
time this ratio is about 50 per cent due to the 
increase in the number of primary cesarean 
sections for other conditions than uncomp!i 
cated disproportion and cervical dystocia. 

In 35 of the repeat sections there were 
additional indications as follows: in 5 cases 
moderate or severe toxemia; in 5 cases mild 
toxemia; in 3 cases placenta previa; in 11 
cases heart disease; in 1 case partial separa 
tion of the placenta and toxemia; in 1 case 
partial separation of the placenta without 
toxemia; and in 3 cases rupture of the uterus. 
The only death among these 34 cases occurred 
in 1 case of placenta previa. 

The mortality of repeat sections has not 
diminished and in recent years has been 
higher than the mortality of primary cesarean 
section for uncomplicated disproportion and 
cervical dystocia. For the first 22 years it 
was 2 per cent (2 deaths in 84 cases), for the 
next 8 years 4 per cent (10 in 262), and for the 
last 8 years 3 per cent (10 in 297). As noted 
above, there were 35 cases with complications 
but these do not account for the higher mor- 
tality since death occurred in only 2. Ii 
vaginal examinations, labor, and rupture of 
the membranes are important factors in 
mortality, the repeat sections are an ideal 
group, since in the past 16 years (559 cases) 
only about 1 per cent have been examined 
vaginally, about 65 per cent have been done 
before onset of labor and the others on the 
average 6 hours after, about go per cent have 
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been done before rupture of the membranes 
and the other 10 per cent on the average 6 
hours after. What the factors may be which 
make repeat section a greater risk than pri- 
mary section for uncomplicated disproportion 
or cervical dystocia, it is difficult to say. The 
causes of death in this group were sepsis, 7; 
shock and hemorrhage, 7; lobar pneumonia, 
4; bronchopneumonia, 2; intestinal obstruc- 
tion, 1; acute dilatation of heart and pul- 
monary oedema, 1. It will be noted that 
shock and hemorrhage, which do not appear 
among the causes of death in group 1 of the 
primary sections, are a conspicuous cause of 
death in this group of repeat sections. 

Of the 649 infants (6 cases of twins), 7 were 
stillborn, 1.1 per cent, 28 infants, 4.3 per 
cent, died—11 of prematurity, 3 of congenital 
anomalies, 1 of syphilis, 1 of intracranial 
haemorrhage, 1 of hemorrhagic disease, and 11 
of obscure causes in most cases considered as 
status lymphaticus. 

Incidence of cesarean section. ‘The incidence 
of caesarean section has been computed for the 
6 year period 1894 to 1899 and for each 
succeeding 4 year period. The results are 
shown graphically in Figure 1. The basis of 
the computation is the total number of 
deliveries in the hospital and the out-patient 
department and the results shown by the 
heightsof the various columns are expressed in 
cesarean sections per thousand deliveries. 
The numbers above each represent the num- 
ber of deliveries for the period. The black 
areas represent the incidence of primary 
cesarean for uncomplicated disproportion or 
cervical dystocia (group 1), the cross hatched 
areas represent the incidence of primary 
cesarean for all other indications, the white 
areas represent the incidence of repeat 
cesarean section. 

The rapid and marked increase in the total 
incidence of caesarean section and the part 
played by repeat section in this increase are 
apparent. As a matter of fact, the total 
incidence would have decreased considerably 
in the past 12 years were it not for the fact 
that an increasing number of repeat sections 
have been done on patients who had had 
previous sections done elsewhere. In the last 
8 years such cases account for 50 per cent of 
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Fig. 1. Incidence of cesarean section per 1,000 deliveries. 
Black, primary cesareans for uncomplicated disproportion 
or dystocia. Cross-hatched, primary cesarean for all other 
indications. White, repeat cesareans. 


the repeat sections. On the other hand, in 
recent years a smaller proportion than for- 
merly of the patients on whom we did primary 
caesarean sections have returned to us for sub- 
sequent deliveries. On the whole, therefore, 
the total incidence is not as useful as the 
incidence of primary section in showing the 
trend in the use of the operation. Figure 1 
shows that for 16 years the incidence of 
primary section has remained close to 16 per 
thousand owing to the increasing use of the 
operation for indications other than dispro- 
portion or cervical dystocia. 

The significance of the black areas of Figure 
1 is obvious when the type of case represented 
here is recalled. They show the incidence of 
the sections for which there was no indication 
whatever except actual cephalopelvic dispro- 
portion, or suspected or alleged dispropor- 
tion, or the fear of protracted labor. It is not 
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reasonable to suppose that the incidence of 
actual disproportion in the clinic population 
would give a curve like this. Therefore, we 
attribute the marked decrease in this type of 
cesarean to greater discrimination in the 
selection of cases for section. In recent years 
this selection has been accomplished mainly 
by the increasing use in doubtful cases of a 
thorough test of labor even after rupture of 
the membranes. There is as yet no evidence 
of an adverse effect on the mortality. 

Mortality. The mortality rates for each of 
the groups have been stated. Most of these 
groups are so small that the rates have little 
significance by themselves. There are, how- 
ever, some general conclusions in regard to 
the mortality of cesarean section which are 
valid. 

The mortality of the whole group of 1,556 
cases is 4.9 percent. Investigation shows that 
the general mortality has changed but little in 
the course of years. In the first 328 cases 
(1894-1915) it was 6.1 per cent. In the next 
529 cases (1916-1923) it was 4.5 per cent. In 
the last 699 cases (1924-1931) it was 4.5 
per cent. The mortality has remained at this 
high figure because of the increased use of the 
operation in conditions which make the 
patients bad surgical risks, as is shown by 
considering the last 699 cases. Of these, 448 
were either repeat sections or were primary 
sections for uncomplicated disproportion or 
cervical dystocia. These cases had a mor- 
tality of 2.2 per cent. The other 251 cases of 
primary section showed a mortality of 8.8 
per cent. Thus there is no point in computing 
the mortality of cesarean section in general. 
For the same reason there is little point in 
directing attention to the relatively high pro- 
portion of maternal deaths which follow 
cesarean section, a fact which simply indicates 
how extensively cesarean section is used for 
delivering patients who are gravely ill with 
heart disease, kidney disease, pre-eclamptic 
toxemia, or other disease. Czsarean section 
may or may not be the best way of delivering 
such patients but it will inevitably show a 
higher mortality in these cases. 

Primary cesarean section on healthy pa- 
tients now has a mortality in the neighbor- 
hood of 1 per cent. It should always be 
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remembered, however, that 1 per cent is a high 
mortality compared to the risk of easy pelvic 
delivery in similarly healthy women. 


SUMMARY 


From 1894 to 1931, inclusive, 1,556 cesarean 
sections were done at the Boston Lying-in 
Hospital, with a mortality of 4.9 per cent. 
Of these, 913 were primary cesareans. Of all 
the primary sections 58 per cent, 527, were 
done for disproportion or cervical dystocia 
without other indications or complications. 
At the present time only about one-third of 
the primary sections are for this indication. 
Of the other primary sections 95 were done 
chiefly for heart disease, 73 for toxzmia or 
nephritis, 76 for premature separation of the 
placenta (including some toxic cases), 44 for 
placenta previa, and 98 for a variety of mis- 
cellaneous indications. The use of caesarean 
section for cardiac patients who have not had 
heart failure and have no other indication 
has diminished. The use of the caesarean 
section for placenta previa has increased. 
The incidence of primary cesarean section for 
disproportion or cervical dystocia has de- 
creased from a peak of 12 per thousand de- 
liveries 15 years ago to a level of 5 per thou- 
sand deliveries during the past 4 years, indi- 
cating a much more conservative attitude 
toward this type of cxsarean section. The 
total incidence of cesarean section has been 
close to 30 per thousand deliveries for 16 
years. 

About one-half of the caesarean sections 
now are repeat sections. Although fewer 
cesarean sections are done now for suspected 
disproportion, the incidence of primary sec- 
tion remains at about 16 per thousand because 
of the extension of the indications for caesarean 
section. The mortality of primary section for 
uncomplicated disproportion or cervical dys: 
tocia is now about 1 per cent. The mortality 
of repeat cesarean section is now about 3 
per cent. That the mortality in general is 
now about 4.5 per cent is due mainly to the 
high death rate in primary section on patients 
with impaired cardiac or renal function. The 
infant mortality varies according to the group 
considered. Following primary section for 
disproportion it has been about 2 per cent for 
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the past 16 years, about half the deaths being 
due to congenital anomalies. In the group of 
repeat sections during the same period it has 
been nearly 4 per cent, the increase being due 
mainly to the larger number of premature 
infants delivered by repeat caesarean section. 





In the groups of toxemic, nephritic, and 
cardiac patients there is a high neonatal 
death rate due to prematurity, which raises 
some doubt as to whether cesarean section is 
any better than pelvic delivery for these 
premature infants. 





GYNECOLOGICAL ASPECTS OF THE ETIOLOGY AND TREATMENT 
OF CHRONIC MASTITIS 


HOWARD C. TAYLOR, Jr., NEw York 


From the Memorial Hospital, New York 


lar breast is one of a wide variety of con- 

ditions which now pass under the name 
of chronic mastitis. This special form of 
breast disease is apparently very common, for 
with a few exceptions the 102 cases of this 
report were admitted to the Breast Clinic of 
the Memorial Hospital within a period of only 
2 years. 


"Lie: painful, diffusely swollen or nodu- 


CLINICAL ASPECTS 


With the present concentration of interest 
upon the circumscribed lump and its relation 
to cancer, there has been a neglect of the dif- 
fuse non-surgical forms of chronic mastitis 
with their interesting symptomatology which 
is often suggestive of an underlying constitu- 
tional disorder. These aspects appear to have 
been formerly better understood, as is indi- 
cated by Astley Cooper’s description of “the 
irritable tumors of the breast,” in which he 
noted particularly the intermittent radiating 
character of the pain, its exacerbation before 
the menstrual period, and its special frequency 
in young women of excitable temperament 
and abnormal menstrual function. Study of 
the histories of the present cases shows the 
accuracy of these observations. 

The painful breast is a disorder of relatively 
young women and its age incidence definitely 
lower than that of the circumscribed forms of 
chronic mastitis (Table I). 

The proportion of married patients is that 
to be expected in women of such ages but the 
frequency of sterile marriage is a little high 
(Table IT). 


The presence of pain of more or less severity 
was the basis for the selection of these pa- 
tients, for although in all but five abnormali- 
ties in consistence were thought to be present, 
the normal breast is too variable a structure 
for a dependable diagnosis to be made upon 
what appear to be minor degrees of increased 
nodularity. This pain was, as a rule, bilateral 
and characteristically intermittent, appear- 
ing a variable number of days before each 
menstrual period and improving rapidly after 
the onset of bleeding. Particularly in the 
older women, however, frequent exceptions to 
this rule occurred and the pain was sometimes 
largely unilateral and nearly constant. Radia- 
tion of the pain to points outside of the breast, 
such as arm, shoulder, and chest wall was pres- 
ent in about a fifth of the cases (Table ITI). 

Beside this cardinal symptom, the follow- 
ing miscellaneous complaints were also noted: 
temporary but marked premenstrual swelling 
in 21 and a constant enlargement of one or 
both breasts in 14 cases; the intermittent 
appearance of a premenstrual lump in 7 and 
the presence of a constant lump in 11 cases; 
secretion from the nipple in 8 and bleeding 
in 1 case. 

The physical characteristics of the breast tis- 
sue varied from a practically normal consist- 
ence to a nodularity so definite as to require 
consideration of surgical excision. In the great 
majority, however, the breast was regarded 
as moderately abnormal due to the presence 
of diffusely scattered nodules or of zones par- 
ticularly in the outer quadrant where faintly 
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TABLE I.—-AGE INCIDENCE 
Age in years 
15 to 20. 
21 to 30 
31 to 40.. 
41 to 50 


Total... 


TABLE II.—-MARITAL STATUS AND FERTILITY 
Cases 
Single 19 
Married—no pregnancies.. . 21 
Married—miscarriages only ; 7 
. Married with children 55 


102 


TABLE III.—CHARACTERISTICS OF BREAST PAIN 
Bilateral Unilateral 
Premenstrual 45 16 


Constant.... 13 9 
Irregular. . 13 6 


outlined masses could be distinguished from 
the softer remainder of the breast (Table IV). 
When examination was made during the 
time of the exacerbation of symptoms, the 
breast was often found to have a tense, swol- 
len appearance not dissimilar from that of 
early pregnancy, and tenderness was often 
pronounced. No size or shape of breast ap- 
peared especially predisposed to the disease. 
A marked asymmetry, often of recent origin, 
however, was common (28 cases) and when 
this was present symptoms were almost in- 
variably more severe in the larger breast. 


PATHOLOGY OF THE PAINFUL BREAST 


The pathological basis for this disease is 
obscure since tissue is rarely available for 
study. In the cases in which pain and dif- 
fuse swelling are the predominant features it 
is probable that the histological changes con- 
sist only in an exaggeration of the variations 
found in the normal breast in relation to the 
menstrual cycle. These normal cyclical 
changes have remained, however, a matter for 
dispute, and it is undecided whether actual 
epithelial proliferation or merely a functional 
reaction occurs before each period (Rosen- 
burg, Dieckmann, Moszkowicz). For the his- 
tology of the painful, moderately circum- 
scribed nodules, Sebening has described a 
state of permanent hyperplasia of the epithe- 
lium of the breast lobule in which the normal 
intermenstrual regression as described by 


TABLE IV.—CONSISTENCE OF BREAST TISSU! 


Case: 
Normal consistence. . 
Generalized ‘‘mastitis” 


**Mastitis” in certain quadrants only. . 
Circumscribed nodules.............. 


TABLE V.—TYPE OF PREVIOUS TREATMENT 
Ca 
Excision of chronic mastitis. 
Excision of fibro-adenoma. . 
X-ray therapy of breast... 
Diathermy 


Puerperal inflammation . 
Ss Sensacdccavess 


Rosenburg fails to occur. He contrasts this 
condition with the usual histologically recog 
nized forms of chronic mastitis but gives the 
opinion that transitional forms probabl; 
occur and that the epithelial proliferation oi 
the painful nodule may be the precursor o/ 
typical chronic mastitis. 

That the painful breast is related to several! 
types of new-growth of mammary gland is 
strongly suggested by study of the present 
group of cases. In 20 patients previous breasi 
operations had been performed for localized 
chronic mastitis or fibro-adenoma (Table V). 
The cases with a recently developed but 
constant enlargement of one or both breasts 
suggest also a connection with the so called 
massive hypertrophy. An immediate relation 
to cancer is doubtful although in 3 cases ob 
served in the clinic a preliminary error in diag 
nosis was made when a small malignant tumor 
was concealed by a diffuse thickening in the 
outer quadrant which had developed in asso 
ciation with the symptoms of bilateral pre 
menstrual pain and swelling so typical of th 
benign disease. 

ETIOLOGY 

By different previous writers the painfu! 
breast has been attributed to trauma or in 
flammation or regarded as a neuralgia or a1 
hysteria, or as a sympathetic response to : 
primary uterine or ovarian disorder. 

The history of a single injury is rarely given 
(Table VI) but considerable importance ha 
been attached by several writers to the mor 
continuous forms of trauma due to specia 
types of clothing (Snow, Witthauer, Glass) 01 
the repeated minor injuries of a certain occu 
pation (Morgan, D’Anna). That the constan! 
traction of the heavy pendulous breast ma) 
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TABLE VI.—CASES ASCRIBING ONSET OF 
PAINFUL BREAST TO DEFINITE INCIDENT 


Cases 

Physiological change 

Puberty EE eR OEE TCL TOON CE RE OC eT er 2 

Marriage. ....ccscccccsccccccscccecesccecceccecccssesecs 3 

Miscarriage. .......csesccecccecescceeecceeecseeecsseeees 4 

cna 5a 5 e444 04 se eswnudenwebess 016004405 oNeacaawde 7 
Menstrual change 

CRS SRG OE NNO soos oes hi 8.06050 00 ca vest ceeeeesse 30* 

an IE a5: «vials cine Qacieen's SoG 04a aaa eee ws 2 
Pelvic disease 

Onset of pelvic inflammation. ..........0cccccccenccsceess 3 

CE IN I a ain. 5 o'95.0e0AG 03 wan Senay eed 7 

PET T TO ET ET CURE TTT Tere Teer eee > 


Local condition 


I gue oa clvsaueeaieseeins ‘ 
Discovery of lump 
OG aes Sead danaceey sane kee beanarse be die eines ; 


*Of these 10 are listed with some other incident also. 


wnn 


be an important pain producing factor is 
shown by the relief which is afforded by proper 
support (Farrar, Terrillon). In spite of the 
implication in the term chronic mastitis in- 
flammation is probably not a primary factor 
although one writer (Glass) maintains his be- 
lief in the inflammatory character of certain 
breast nodules. A less immediate but more 
demonstrable relationship to inflammation 
may be found for the pain arising in the scars 
of incisions for puerperal mastitis (Vignard). 
The existence of these exciting agents must 
all be borne in mind for the proper diagnosis 
of breast pain. 

A confusing aspect of the disease is the ner- 
vous and mental element which is very promi- 
nent in some cases and may make itself appar- 
ent in one of three ways: (1) The excitable 
temperament of the patients has been em- 
phasized by several writers (Cooper, Broca, 
Snow) and some have even committed them- 
selves to the term, ‘‘the hysterical breast” 
(Michard). Corroboration of their views is 
found in the alleged development of breast 
symptoms after a psychic shock (Féré) or 
during a period of special nervous tension 
(Rosenthal). Further evidence of a nervous 
instability is found in the associated symp- 
toms of nervous disorder frequently observed 
in these patients, such as palpitation and pre- 
cordial pain (Wewer), dysmenorrhcea (Die- 
trich and Frangenheim), and various gastro- 
intestinal disorders (Cooper). (2) Suggestion 
appears often to play an important réle for in 
many cases breast pain will long persist after 
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TABLE VII.—MENSTRUAL TYPES AT TIME 
OF FIRST OBSERVATION 


Cases 
Summary 
Normal in periodicity and duration. . 4 . 
Abnormal in periodicity or duration. . ‘ ; , . 68 


Periodicity 
Did sienna ba Nicks CHE Re oR Guba nKasadad canes dweedion-cu 57 
Short cycle—23 days or less....... 
Long cycle—33 days or more........ 
IN cA cesanaweumenenaaes 


Duration 


Normal. . . ‘ Pusat : Kia . 

8 days or more....... és Sate : aietets ces 

2 days or less...... eedacnanaits vow aretedeerends vee 
No cycle 

PERE ECR OTT ETE Te EEE Te 10 


Continuous bleeding 


a trivial injury, or will begin simultaneously 
with the discovery of a minute or merely fan- 
cied lump or follow the excision of a small be- 
nign tumor. An increasingly fertile source of 
breast pain is now the fear of cancer, particu- 
larly in women who have witnessed the course 
of the disease in a member of their family. 
(3) The frequent radiation of the pain to 
points beyond the breast and the occasional 
limitation of the tenderness to the skin in- 
stead of the parenchyma of the breast has 
lead to the concept of the pain as a neuralgia 
(Terrillon, Rosenthal, Witthauer). The view 
is supported by the alleged existence of fixed 
points of tenderness (Valleix) and by the rare 
association of breast pain with herpes zoster 
(Alfter) and tabes dorsalis (Preuss and 
Jacoby). 

The striking increase in the severity of the 
symptoms before menstruation has led many 
writers to search for evidence of uterine or 
ovarian abnormalities. The older writers, 
such as Cooper and Velpeau, were very posi- 
tive in their belief that pain in the breast was 
associated with disordered, in particular 
scanty or delayed, menstruation, and subse- 
quent writers have adhered to this belief 
(Copland, Witthauer, Rosenthal, Miller). 

Beside the abnormalities of menstruation, 
organic pelvic disease has been referred to as 
the cause of the painful and nodular breast, 
and one finds mentioned in the literature such 
diverse conditions as the following: malposi- 
tions of the uterus (Hastrup, Ayler, Miller), 
developmental defects (Miller, Snow), hyper- 
trophy of the cervix (Copland), inflammations 
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TABLE VIII.—-TYPES OF LACTATION 


Cases 
Childless women ‘ : . 4 
Lactat.ons all normal ie 20 
Lactat ons all deficient (less than 6 months) Se soe ee 
Some lactat.ons normal, some deficient : ote 7 
No information : : ; ‘ 6 


TABLE IX.—INTERVAL 
LAST CHILD AND 
CLINIC 


BETWEEN BIRTH OF 
ADMISSION TO BREAST 


Under 1 year 

13 to 35 months 
3 to 5 years 

6 to Io years 
Over 10 years 
No information 


TABLE X.—SUMMARY OF PELVIC LESIONS 


: Cases 
Normal pelvis 
No examination...... Kia ewsuee > 
Normal] examination ’ , pews ; 16 


Pelvic tumors 
Fibromyoma...... 
Cyst of ovary 
Carcinoma of corpus 


Displacements and lacerations 
Retroversion or prolapse és ewhe sn valviea ese 
Retroversion and cervical laceration ....................205 
Cervical laceration....... 
Pelvic inflammation 
Chronic salpingo-oophoritis. . . . 
Parametritis, pelvic congestion. . 
Previous pelvic operations 
Hysterectomy al 
Operations on adnexa 


(English), fibromyomata (Miller), tumors of 
the ovary (Giordano, Muellerheim), and per- 
sistent corpora lutea (Samuel, Leriche). 
Many other writers, although less specific, 
have listed the search for pelvic lesions as one 
of the primary steps in the treatment of the 
painful breast or have reported improvement 
after the cure of gynecological disease. 


ETIOLOGICAL EVIDENCE FROM THE 
PRESENT CASES 


In 66 of the cases of the present study, it 
was possible either by the patient’s own report 
or by a study of her history to assign the on- 
set of the breast pain to a special incident in 
her life. Except in the case of pelvic opera- 
tions where a 2 year limit was used, the pain 
in the breast began within a few months after 
the various events, accidents, or physiological 
changes which are noted in Table VI. The 


TABLE XI.—PATHOLOGY OF OVARIES AS NOTED 
AT OPERATION 


Normal 


See 
REDE 55 550004 s baa 


Abnormalities in size 
Re cc uSb es sw seawe y 
Both small 
One small 

Cystic abnormalities 
Single cyst 
Multiple microcysts......... 
Large cystic corpora lutea 


Inflammation 
MD INIID 5.55 5:5 daw dn SeWias Modine on eeneene ds : 


great frequency with which changes in the 
type of menstruation are followed by the on 
set of breast pain is noteworthy. 

Analysis of the menstrual types in these pa- 
tients showed that a large percentage were 
suffering from some abnormality at the time 
of their application to the clinic for relief of 
breast symptoms (Table VII). 

The history of lactation among the parous 
women showed slight evidence of a deficient 
breast function (Table VIII). 

In view of the relative youth of these pa 
tients it was striking to find that at least go 
per cent of the previously fertile women had 
had no child for at least 3 years and in the 
great majority the interval was much longer. 

Subsequent search for the reason for this 
secondary infertility among 55 married women 
with breast pain indicated that sterility was 
rarely the cause and that the use of contrace) 
tive measures of a type notoriously prone to 
produce pelvic congestions and nervous dis 
orders in women was the rule (Table IX). 

The réle of abnormalities of the sexual fun: 
tion in the production of breast symptoms has 
already received some attention in the litera 
ture. Samuel has briefly described severa! 
cases of mastodynia and secretion from the 
nipple resulting from abnormal breast stimu 
lation and in the German writings there is 
recurrent reference to the occasional painfu! 
swelling of the breasts in adolescent males 
which has been ascribed to masturbatio 
(Glass, Rosenthal, Witthauer, de Quervain 
Dickinson, who has observed certain cases 0! 
chronic mastitis over a period of many years 
and diagrammatically recorded in great deta! 
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TABLE XII.—EFFECT OF VARIOUS TYPES OF 


TREATMENT 
Total Cured Improved No change 

Siam i See eee 20 4 II $ 
)bservation through pregnancy. 3 3 ° ° 
Geareaies through menopause. . 3 I 2 ° 
Gynecologic operation............ 16 6 9 ‘ 

Non-operative gynecological 
NS ER errr ; 8 2 5 I 
Irradiation of ovaries............. 13 8 4 I 
Ovarian extracts by mouth........ 39 7 21 11 


the fluctuations in the size of the nodules also 
believes that self excitation may be an impor- 
tant causative agent. No systematic attempt 
to pursue the subject further has been made 
but without special effort enough evidence 
has accumulated from several cases to indi- 
cate that research in this obscure field might 
yield important information upon the cause 
of various forms of breast disorder. 

Pelvic examination on these patients yielded 
a diversity of lesions in general similar to 
those referred to by Miller. All of the condi- 
tions listed in Table X were very definite and 
with the exception of 8 uncomplicated, symp- 
tomless retroversions and the cases with his- 
tories of previous pelvic operations were such 
that some form of coincident gynecological 
therapy was to be recommended. 

The chief additions to the pathology of the 
pelvic organs afforded by the 16 gynecological 
operations performed after the onset of the 
breast symptoms, concerned the ovaries. 
These were observed by the writer in only 10 
instances and in the other cases data depend 
upon the reports of other operators. 

These findings offer no satisfactory explana- 
tion of the breast pain. Both the cysts and the 
large corpora lutea are interesting but of 
doubtful significance owing to their general 
frequency. To the number of cases with 
cystic ovaries must perhaps be added, how- 
ever, the g cases complaining of breast pain 
after hysterectomy. The relative frequency 
of this type of case is in itself striking. In all 
of the g cases adequate information could be 
obtained to prove satisfactorily that one or 
both ovaries had been preserved. That small 
cysts may develop in the retained ovaries 
after hysterectomy is recognized clinically 
(Vineberg) and has been demonstrated on cer- 
tain animals (Lindig, Zimmermann). The 
improvement in breast symptoms when these 
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TABLE XIII.—EFFECT ON BREAST OF OPERATIVE 
TREATMENT OF PELVIC LESIONS 


Cured Improved No change 
Operations in which fibroids were removed 
Hysterectomy, bilateral salpingo- 


MONI oo cceiaseeccecesss ° I ° 
Hysterectomy, unilateral ‘salpingo- 

IN nc fas 56.008 Dawsane ss I ° ° 
ee RECS err rere I ° ° 
Myomectomy. suspension, unilateral sal- 

pingo-cophorectomy.............00 I I ° 
Myomectomy, suspension............. ° 2 ° 
DR POCUOIIE 5 cain dee csceccacces ° ° I 

Operations, chiefly for uterine malposition | 
Suspension, unilateral salpingo-oophorec- 

ED Seyi e CaN EES Cds a clewen’ ° 2 ° 

ESS Es rer 2 2 ° 
Operations chiefly for chronic inflammation 
Bilateral salpingectomy, unilateral 

OGD 1OTOCEOMY 2.6 cc etccecscesecse ° I ° 

Bilateral salpingectomy............... I ° ° 


TABLE XIV.—EFFECT ON BREAST OF NON- 
OPERATIVE PELVIC TREATMENTS 


Cured Improved No change 


Pelvic inflammatory disease......... 4, 3 2 ° 
Parametritis, pelvic convestion, dys- 

SS MIR Re ee ane eee I 3 ° 
Cervical erosion, endocervicitis........... I ° ° 


TABLE XV.—-EFFECT OF TREATMENT 
BY OVARIAN SUBSTANCE 


Cured Improved No change 


VouUng Single WOMEN. 6.566.600. 6 ccc keess ° 5 5 
No significant pelvic lesion.......... 3A I 7 2 
Previous pelvic operation ............... 3 2 3 
Definite pelvic lesion............. eke a 7 I 


retained ovaries were treated by X-ray repre- 
sented perhaps the most striking therapeutic 
result that was observed in any of these cases. 


SUMMARY OF CAUSES 


The exacerbation of symptoms before the 
menstrual periods suggests an endocrine basis 
for the painful nodular breast. The evidence 
of a frequently disturbed menstruation and 
the relief afforded by X-ray treatment of the 
ovaries favor this view. A consistent pelvic 
lesion is not, however, found. A few cases 
with small ovarian cysts alone offer a logical 
explanation of the symptoms on the basis of a 
disorder of the ovaries. For the other cases, 
the patients with fibroids, with retroversions 
or lacerations or with parametritis and inflam- 
mation of the adnexa, no single lesion except 
the vague condition implied by the term 
chronic pelvic congestion, can be universally 
applied. If these pelvic lesions are the basis 
of the breast disorder, the mechanism through 
which the breasts are affected remains unde- 
termined. 
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TREATMENT 


The 102 cases of the present report have 
been treated by one of five methods now to be 
described. The average period of observation 
after the beginning of treatment was 10 
months. The success of treatment as shown 
in Table XII was determined chiefly by the 
effect upon the symptom of pain since minor 
variations in the consistence of the breast 
offer too great a temptation to the optimistic 
therapeutist and are certainly of no value un- 
less comparative observations are made in the 
same phase of the menstrual month. When 
unmistakable changes in the physical charac- 
ter of the breasts occurred these will be re- 
ferred to. 

Group 1. Observation alone. The 20 cases 
observed without treatment over a period of 
some months demonstrate that the breast 
symptoms have a marked tendency to spon- 
taneous improvement which makes difficult 
the evaluation of any special form of therapy. 
Subdivision of these cases (see Tables XVI, 
XVII) shows only that in the group of single 
women under 30 years of age the symptoms 
were especially persistent. 

The two small groups of cases observed 
either before and after pregnancy or before 
and after the menopause demonstrate the 
relatively profound effect of physiological 
processes as compared with artificial thera- 
peutic agents. In these cases the disappear- 
ance of nodules and softening of the breast 
were unmistakable. 

Group 2. Operation. The results of opera- 
tive treatment tend to confirm Miller’s state- 
ment that improvement in the breast may be 
expected after myomectomy, the correction 
of displacements, and the cure of adnexal dis- 
ease. The single complete failure in this group 
was in a case in which the operation failed 
also in the control of the uterine bleeding for 
which radium was subsequently employed. 

Group 3. Non-operative gynecological ther- 
apy. The 8 cases of this group were essen- 
tially patients with chronic pelvic inflamma- 
tion of gonorrhoeal origin and those with dif- 
fuse pelvic tenderness due to parametritis 
from cervical lacerations or infections. The 
types of therapy were simple, pelvic dia- 
thermy, cauterization of the cervix or a course 
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of tampon and douche treatments. The ten- 
dency to improvement here also appears to 
be slightly greater than for the observation 
group. 

Group 4. Radiation of ovaries. The readily 
demonstrable improvement in chronic mas- 
titis after the normal cessation of the periods 
led to the consideration of the artificial meno- 
pause as a means of treatment. The radical 
character of this procedure made it applicable 
only to certain cases and the 13 of this report 
fall into one of three definite groups: (1) 
women over 45 or those over 40 in whom the 
onset of the menopause is already suggested 
by irregularity of the periods; (2) women in 
whom the uterus has been removed; (3) 
women with coincident pelvic disease which 
itself requires radiation. 

The results of treatment by irradiation of 
the ovaries were convincing and a complete 
disappearance of breast symptoms was at- 
tained in 8 of the 13 cases. This improvement 
was the more striking since the most marked 
examples of constant tenderness and breast 
swelling were found in the patients treated by 
this means. Subsidence of swelling and symp- 
tomatic relief began within a few days of the 
first treatment. The only complete failure 
among the radiated cases was in a woman 
suffering from a localized breast pain, whose 
sister had died recently of cancer, and who 
was treated, probably illogically, by radiation 
of the ovaries 4 years after her last menstrual 
period. 

At first the X-ray dosage was calculated to 
produce complete cessation of the ovarian 
function. In 5 of the later cases, in an attempt 
to avoid the troublesome symptoms of the 
menopause, smaller doses were given. Deti- 
nite improvement in breast symptoms in 2 
cases followed a single high voltage treatment 
of 200 r units without the production of the 
distressing vasomotor symptoms. In 3 cases 
treated by relatively light irradiation there was 
noted after a lapse of several months, a par- 
tial return of breast symptoms which in 2 
cases was very slight and in 1 was successfully 
treated by a second administration of X-rays 
to the ovaries. 

The cautious extension of the principle o/ 
small doses of X-rays to the ovaries of some- 
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what younger women if they intend no further 
children, is to be considered. 


TREATMENT BY OVARIAN SUBSTANCE 


Since the time of Cooper, attempts have 
been made to influence the breast condition 
through the correction of the disturbed men- 
strual function. Cooper himself recommended 
iron and hot baths. Velpeau proposed the 
application from time to time of a few leeches 
to the vulva! More recently favorable reports 
have been made upon the use of organ extracts 
(Schweitzer, Bainbridge, Lisser, Cutler). 

The extremely favorable report of Cutler 
upon the use of ovarian residue by mouth led 
us to an extensive trial of ovarian prepara- 
tions. With the relation of the exacerbations 
of pain to the periods in mind, tablets of 
ovarian residue or of whole ovarian extracts 
were prescribed in daily doses of 15 grains 
during the 1o days before the onset of each 
expected menstruation. 

The results as summarized in Table XV 
show that the percentage of cured and im- 
proved cases was practically the same as in 
the group observed without treatment for a 
like period. To this practical demonstration 
of failure the point must be added that the 
use of ovarian substance or residue is quite 
empiric since no deficiency in hormone has 
yet been demonstrated. Furthermore, were 
a deficiency present the type of substance 
used in this and previously reported series 
must now be regarded as utterly inadequate 
significantly to increase the patient’s supply 
of ovarian hormone. The administration by 
hypodermic injection of follicular and ante- 
rior pituitary hormones is now being tried 
in the clinic. 


SUMMARY OF TREATMENT 


1. Chronic mastitis of the type charac- 
terized by pain, ill defined nodules, and dif- 
fuse swelling has a marked tendency to spon- 
taneous improvement. 

2. Following the physiological changes of 
pregnancy or the menopause, improvement 
may be especially marked. 

3. The elimination of pelvic lesions either 
by surgical or non-surgical treatment is fol- 
lowed by a somewhat greater percentage of 
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cures than is observation alone. When im- 
portant pelvic lesions exist their correction 
should be the first step in the treatment of 
diffuse mastitis of the type under considera- 
tion. 

4. Irradiation of the ovaries either with the 
production of an artificial menopause or by a 
smaller dose is very effective although applic- 
able only to certain cases. 

5. The administration by mouth of the 
older forms of ovarian extract or residue is 
useless. Trial of more potent modern prepara- 
tions of follicular and anterior pituitary hor- 
mones is indicated in the cases in which breast 
symptoms are associated with disturbed 
menstruation. 
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CHRONIC CICATRIZING ENTERITIS 


REGIONAL ILeriTIs (CROHN). A New SurcicaL Entity! 


FRANKLIN I. HARRIS, M.D., F.A.C.S., GLENN H. BELL, M.D., HAROLD BRUNN, M.D., F.A.CS., 
SAN FRANCISCO, CALIFORNIA 
From the Surgical Services of the Mount Zion Hospital and the University of California Hospital of San Francisco 


. ON-SPECIFIC granuloma,” ‘‘in- 
N fectious granuloma,” and ‘benign 
granuloma of the intestine” as used 
in the American surgical literature and “in- 
testinal phlegmon, or inflammatory tumor 
of the intestine” as used in European litera- 
ture bring to the mind and memory of the 
surgeon the recollection of the occasional case 
of an intestinal tumor encountered in his 
practice that defied classification. It was 
neither neoplastic nor of specific bacterial 
origin and its etiology, pathology, treatment, 
and prognosis have been the source of much 
conjecture and concern. 

Study of the surgical literature, in par- 
ticular that literature devoted to clinical 
reports and surgical society discussions, re- 
veals an unusually large interest in discus- 
sions of this type of tumor which at the oper- 
ating table so closely simulates malignancy, 
but is ultimately proved to be of an inflamma- 
tory nature. Such tumor-like processes are 
reported as being found in any part of both 
the small and large intestines. They are 
recognized as not being carcinoma, lympho- 
sarcoma, tuberculosis, Hodgkin’s disease, or 
diverticulitis and the multiplicity of the 
various sites in which they occur with the 
varying clinical manifestations has to date 
produced a confusion which has prevented 
any proper clear cut description of these 
lesions. 

From this confusion of ideas concerning 
rare benign intestinal lesions, Crohn, Ginz- 
burg, and Oppenheimer have separated a 
group which appears to answer all the re- 
quirements of a specific clinical entity with 
well defined pathology and clinical character- 
istics to which they have proposed the name 
“regional ileitis.”’ 

Regional ileitis as defined briefly by these 
writers is a disease of the terminal ileum, 
affecting mainly young adults and char- 


acterized by a subacute or chronic necrotizing 
and cicatrizing inflammation of all the coats 
of the ileum which frequently leads to steno- 
sis of the lumen and is often associated with 
fistula formation and a tumor mass in the 
right lower quadrant. 


PATHOLOGY 

The disease apparently in its earlier stages 
is confined to the mucosa of the small in- 
testine, most frequently in the region of the 
terminal ileum. There are present small oval 
areas of ulcerations located on the mesen- 
teric border of the small bowel mucosa. The 
submucosa and to a lesser extent the muscu- 
lar layers of the bowel show marked inflam- 
matory hyperplastic and exudative changes 
producing an enormous thickening of the 
bowel wall to two or three times its size 
(Figs. 1, 2, 3, and 4). This thickening of the 
bowel wall encroaches on the lumen of the gut 
producing varying degrees of stenosis so that 
the intestine proximal to the involved seg- 
ment may become greatly dilated. There 
may be alternating areas of constriction and 
dilatation (Fig. 5). 

The mesentery of the affected segment is 
thickened and fibrotic and contains numerous 
hyperplastic lymph glands (Fig. 6). Later 
in the disease process the exudate reaction is 
replaced by a marked fibrosis. There is seen 
a remarkable extensive fibrosis extending into 
the mesentery of the involved segment of 
bowel. A fibrotic stenosis occurs in the bowel 
itself. 

When the terminal ileum is involved the 
most intense inflammatory reaction is located 
in the region of the ileocecal valve and the 
most advanced pathological changes are 
present in Bauhin’s valve which may become 
converted into a rigid diaphragm with a small 
opening. This stenotic ileocecal junction 
(Fig. 7), with its adjacent hyperplastic 


1 Read before the Pacific Coast Surgical Association, February 25, 1933. 
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terminal ileum constitutes the mass which is 
so frequently found clinically in the exam- 
ination of the right lower quadrant. 

Crohn, Ginzburg, and Oppenheimer call 
attention to the marked tendency to slow 
perforation of the bowel. This perforating 
process is so chronic that walling off by ad- 
hesions to an adjacent viscus or to the omen- 
tum and parietal peritoneum is the usual 
thing. The walled off abscesses resulting 
from such chronic perforations are often mis- 
taken for appendicular abscesses. Drainage 
of such an abscess gives rise to a chronic 
fecal fistula which defies closure because of 
persistence of the underlying inflammatory 
disease in the bowel (Case 1). 

Microscopically there are no distinctive 
features, sections show various degrees of 
acute, subacute, and chronic inflammation. 
In some cases giant cells are found which are 
probably the result of a foreign body type of 
reaction. Otherwise there is no evidence 
whatsoever to suggest tuberculosis (Figs. 
2, 3, 4, and 6). 


CLINICAL ASPECTS 


Clinically Crohn and his associates dis- 
tinguish four types of this disease: (1) 
acute—showing signs of intra-abdominal in- 
flammation; (2) symptoms of ulcerative 
enteritis; (3) stenotic phase with symptoms 
of chronic obstruction of the small intestine; 
(4) fistulous stage with persistent and intrac- 
table fistula in right lower quadrant. 

Type 1. Signs of acute intra-abdominal in- 
flammation. Before operation these cases are 
almost impossible to distinguish from acute 
appendicitis. Colic-like pain and tenderness 
in the right lower quadrant with fever to 1o1— 
102 degrees and moderate leucocytosis are 
present. The onset of symptoms, however, 
appears to be more gradual than in appendi- 
citis. A mass in the right lower quadrant may 
be present even without abscess formation. 
At operation there is found a greatly thick- 
ened, red, blotchy terminal ileum with marked 
cedema of the surrounding tissues and slight 
exudate of the ileal wall. The mesentery is 
thickened and cedematous and contains nu- 
merous large glands. Clear fluid is present in 
the abdomen. An abscess may be encountered 
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which is seen not to be of appendiceal origin. 
but because of the contiguous inflammation 
the appendix may show some involvement o/ 
its serosa and the pathologist may report 
“subacute appendicitis” on the removed 
appendix. The appendix, however, is not re 
lated etiologically to this disease. The surgeon 
is puzzled at the picture he finds and at this 
time usually considers the diagnosis of ileo 
cecal tuberculosis or lymphosarcoma. The 
following case history illustrates this stage 
of the disease. 


CasE 1. L.G., white, female, single, aged 19 years 
Past history and family history are unimportant 
The present illness started about the first of Decem 
ber, 1931, when she began to suffer from vague ab 
dominal symptoms which were characterized by dul! 
epigastric pain with an occasional attack of loos: 
watery stools from three to fivea day. These attacks 
at this time were attributed to intestinal influenza. 
There was no nausea or vomiting. The attacks con 
tinued throughout the month of December with 
remissions of a few days at a time until December 
29, 1931, when the patient complained of marked 
weakness. Dr. Firestone was called in and found the 
patient had a temperature of ror degrees. Because 
of her complaint of pain in the right lower quadrant 
he diagnosed her condition as acute appendicitis and 
sent her into Mount Zion Hospital. Physical examina 
tion showed a moderately obese young woman who 
stated that she had lost about 8 pounds during the 
last month. The examination otherwise was nega 
tive except for the abdominal examination. 

The abdomen showed moderate distention. On 
palpation there was a definite rigidity over the right 
lower rectus muscle with marked point tenderness 
over McBurney’s point. There seemed to be an in 
definite mass in the right lower quadrant. Leucocyte 
count was 12,200, polymorphonuclears, 78 per cent 
Temperature was 100 degrees. With these findings 
a diagnosis of probable avpendiceal abscess was 
made and the patient was taken to surgery. 

December 30, 1931, at operation which was per 
formed through a McBurney muscle splitting in 
cision, there was found a considerable amount of free 
fluid. Exploration of the right lower quadrant o/ 
the abdomen showed the presence of a hard mass 
apparently involving the cecum and terminal ileum 
The appendix was located with di ficulty and found 
to be small, atrophic, not particularly inflamed and 
it was quite apparent that it did not account for 
the clinical picture and findings; it was removed 
Further exploration showed that the terminal ileun 
was greatly thickened, the serosa reddened ani 
blotchy with a fibrinous exudate covering it. There 
was general cedema of the surrounding tissues and 
the mesentery of the terminal ileum was cedematous, 
contained numerous hyperplastic lymph glands 
The entire mass of terminal ileum, cecum, and 
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Fig. 1. Case 3. Photomicrograph showing the ulceration 
{ the mucosa and infiltration of the submucosa. 


ascending colon was fixed and was matted together 
by fine fibrinous adhesions. During this exploration 
there was a gush of pus which seemed to come from 
an abscess located in the wall of the caecum at the 
junction of the cecum with the ileum. Drains were 
placed down to this abscess and the abdomen closed. 
The postoperative diagnoses were: (1) tuberculosis 
of the bowel; (2) probable malignancy; (3) subacute 
inflammatory cellulitis of the terminal ileum and 
cecum of unknown origin. 

The pathologist’s report on the removed appendix 
was that of subacute appendicitis, due to the fact 
that there was an inflammatory reaction in the 
serosa and muscular layer. The mucosa of the ap- 
pendix, however, was quite free of inflammation. 

The patient had a stormy postoperative course 
which was characterized by symptoms of partial 
bowel obstruction. She became markedly distended 
and on frequent occasions considerable difficulty 





Fig. 3. Case 2. Photomicrograph showing the inflam- 
matory reaction in the serosa. 
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Fig. 2. Case 2. Photomicrograph showing the marked 
chronic reaction in the submucosa. 


was encountered in relieving this postoperative dis 
tention. The drainage from the wound was moderate 
and the temperature ranged between too and 1o1 
degrees for about 10 days after operation. On 
February 21, 1932, however, the clinical picture had 
improved, the wound had completely healed, and 
she was able to leave the hospital. At this time 
X-rays were taken which showed a chronic obstruc- 
tion of the ileum in the region of the caecum (Fig. 8). 
The nature of the disease process, however, was still 
a mystery, and it was decided to observe the patient 
further. The details of the follow-up and subsequent 
course of this patient will be given later in the paper. 


Type 2. Symptoms of ulcerative enteritis. 
There is a history of diarrhoea associated with 
colic-like peri-umbilical pain and lower ab- 
dominal pain related to defecation, there 
being three to five liquid stools a day which 
may contain pus, mucus, or visible blood. A 
constant low grade fever is present and with 





Fig. 4. Case 1. Photomicrograph of the wall of the 
bowel showing the chronic reaction in the submucosa. 


















Fig. 5. Case 3. Photograph showing the areas of dilata- 
tion and constriction. 


the progress of the disease there is marked 
loss of weight and a pronounced secondary 
anemia. The course may continue for as long 
as a year with increasing exhaustion or more 
frequently the case passes gradually into the 
stenotic phase of the disease. 


Case 2. E. M., school girl, aged 18 years, single. 
This patient entered the Children’s Hospital under 
the care of Dr. W. H. Bender. One of us saw her in 
consultation and later operated upon her. She com- 
plained of lower abdominal cramps, nausea, and 
vomiting. Her family history and past history were 
essentially negative. Patient had always been well 
without any abdominal symptoms until September, 
1931, when without any apparent cause she began 
to notice lower abdominal cramps with four or five 
loose bowel movements daily. Bowel movements 
were foul but never bloody. Symptoms continued 
with varying degrees of severity but the patient was 
able to continue her school work. She was seen by 
her family doctor who made a diagnosis of chronic 
appendicitis. He advised operation which, however, 
was declined. 

In February, 1932, as her symptoms were still 
present she consulted another doctor who subjected 
her to a complete examination including X-rays and 
laboratory examinations of stools, etc., and made a 
diagnosis of colitis. She was treated medically and 
improved somewhat but after a few months the 
symptoms became more marked and the patient 
stated that with her attacks of abdominal cramps she 
noticed wave like movements over her lower ab- 
domen which was probably due to visible peristalsis. 
During this period of time she gradually lost weight. 
Her weight at onset of illness was approximately 130 
pounds and on admission to the hospital in August, 
1932, about 1 year after the onset of her symptoms, 
she weighed too pounds. 

Physical examination was essentially negative 
except for the fact that the patient had lost con- 
siderable weight and her temperature was 100.6 
degrees. Examination of the abdomen, however, 
showed a smooth, oblong mass, palpable in the right 
lower quadrant which was thought to be cecum. 
There could be seen visible peristalsis during the 
attack of cramps that the patient complained of. 
Her hemoglobin was 80 per cent; red blood cells 
4,500,000; white blood cells 8,000 with 74 per cent 
polymorphonuclears. This high count was probably 
due to dehydration. 
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Fig. 6. Case 3. Photomicrograph of a lymph node sho, 
ing endothelial hyperplasia and foreign body giant c 
reaction. 


Course in hospital. The patient was put on medic: 
regimen. Every type of laboratory investigation w: 
carried out. She continued to lose weight and ha 
persistent abdominal cramps with nausea, vomitin 
and diarrhoea. Her weight went down to 91 poun 
over a period of 17 days that she was under observ: 
tion in the hospital. 

Check up gastro-intestinal series taken on Augu; 
25, 1932, with serial films taken 3, 6, 9, 12, and : 
hours after the administration of barium by mout 
showed definite small bowel obstruction probably i 
the terminal ileum (Fig. 9). Operation was advised 

Operation was performed by Dr. Harold Brun: 
on August 27, 1932, following transfusion of 50 
cubic centimeters of blood. When the abdomen wa 
opened there was found a hard, annular constrictio1 
of the lower ileum about one foot above the ileoceca 
valve and involving the ileum for about 6 inche 
(Fig. 10). The corresponding segment of the mesen 
tery was markedly thickened and oedematous (Fig 
11). It was superficially inflamed, and there wer 
flecks of fibrin in the peritoneal covering on this par 
of the bowel. The adjacent mesenteric glands wer 
moderately enlarged. The caecum was found to bi 
essentially normal. A resection of the pathologica 
area of the lower ileum was performed with end-to 
end anastomosis. The patient expired on the fourt! 
day after operation. Postmortem examination wa 
refused. 


This case illustrates the type that goes o1 
for a period of many months, is treated medi 
cally with a diagnosis of some type of en 
teritis or colitis, and ultimately comes t 
operation because of the development o 
symptoms of a partial obstruction of the sma! 
bowel. 

Type 3. Stenotic phase. In Crohn’s experi 
ence this is the type most commonly foun: 
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Fig. 7. Case 1. Photograph of the gross specimen, show- 
i the dilatation and constriction. 


(he symptoms are now those of a partial 
obstruction of the small intestine. Violent 
cramps with attacks of vomiting and consti- 
pation are present, visible peristalsis and 
distention are common, a palpable mass is 
usually present in the right lower quadrant. 

The stenotic phase may occasionally occur 
as the first manifestation of this disease al- 
though minor symptoms may have been 
present for years. 


CasE 3. A. H., male, white, 24 years of age, 
married, entered the University of California Hos- 
pital, December 13, 1932. He complained of cramp- 
like pain in the upper abdomen. The past history 
was essentially negative except for the fact that at 
the age of 11 years he began to have abdominal 
symptoms of nausea without vomiting, loss of 
weight and anemia which lasted for 31% years. At 
that time he was studied in the Mount Sinai Hos- 
pital, New York City, and was finally discharged 
without a diagnosis. After 31% years, his abdominal 
symptoms disappeared without having followed any 
particular regimen and he was in fairly good con- 
dition up to the onset of present illness, except that 
he was always rather thin and anemic in appearance. 
The present illness started in July, 1932, when he 
noticed transient attacks of abdominal cramps with 
nausea and vomiting. At the onset of these symp- 
toms in July he was studied at the University of 
California Hospital and was finally discharged with a 
diagnosis of pylorospasm, etiology undetermined. 

On December 13, 1932, he re-entered the hospital 
with the same complaint of abdominal cramps, 
nausea and vomiting, but he had in addition lost 20 
pounds during the preceding 5 months and _ his 
symptoms were now so severe that he was totally 
incapacitated. The patient, who was a medical 
student, stated that he had noted recently when 
attacks of cramps came on that he could see isolated 
dilated loops of bowel through his abdominal wall. 
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Fig. 8. Case 1. Roentgenogram showing dilatation of 
the ileum and a narrow tract extending into the cecum. 


Physical examination was negative except for loss 
of weight and abdominal findings. The abdomen 
was thin with slight fullness in upper right quadrant. 
Visible peristalsis could be seen at times. On palpa- 
tion an indefinite mass just to the right of and just 
above the umbilicus was felt which could be moved 
from side to side. No muscle spasm or rigidity was 
present. Red blood cells, 5,350,000; haemoglobin, 
104 per cent; white blood cells, 5,750 with 62 per 
cent of polymorphonuclears. X-ray examination 
(Dr. Stone) showed partial obstruction of small bowel 
at lower jejunum or upper ileum (Figs. 12, 13). 

Operation. When the abdomen was opened the 
jejunum was found markedly dilated and hyper- 
trophied measuring 12 centimeters in circumference 
from Treitz’s ligament distally for a distance of 60 
centimeters. At this point there was an annular 
constriction about 4 centimeters long, then a dilated 
segment 9 centimeters long, following which there 
were alternating areas of dilatation and constriction 
for a distance of 60 centimeters (Fig. 5). The 
mesentery was greatly thickened due to occdema and 
enlarged lymph glands. There was some free ab- 
dominal fluid. There was no evidence of acute in- 
flammatory changes in the bowel wall. Ninety-five 
centimeters of the diseased bowel was resected and 
a side-to-side anastomosis performed. Patient did 
well for about 36 hours and then expired suddenly. 
No postmortem examination was made. This case 
is illustrative of the type in which the stenotic phase 
of the disease is its first manifestation. 


















































Fig. 9. Case 2. Dilatation of the ileum. 


Type 4. Fistulous stage. Fistula formation 
is fairly constant in this disease. More com- 
monly the connection is with the sigmoid, next 
in frequency the cecum and ascending colon, 
and even the transverse colon. Practically 
diagnostic of the disease is a fistula in the 
abdominal wall persisting and appearing after 
operation for a supposed acute appendicitis 
and the removal of an innocent appendix. 
These fistula seem to connect with the cecum, 
but are in reality communications between 
the necrotic terminal ileum and the anterior 
abdominal wall. They differ from simple ap- 
pendiceal fistula in that they never close 
spontaneously, resist simple surgical closure 
by excision and inversion of the stump and, 
as already stated, connect with the terminal 
ileum rather than the cecum. 

Another peculiar feature of these fistulz is 
that they may develop months after the orig- 
inal drainage operation for a supposed ap- 
pendiceal abscess. The original wound mean- 
while has completely healed and the first 
sign of the fistula formation is the appear- 
ance of an abscess in the wall which, on being 
opened, is found to lead to the intestines. 
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CasE 1. (Part 2.) L. G.,white, aged 19 years, single 
This patient was operated upon on December 30, 1931 
for acute appendicitis with the findings as describe 
in the preceding part of this paper under Case 1. 

She re-entered the Mount Zion Hospital on Jur 
23, 1932, stating that she had remained quite we 
following her discharge from the hospital in t! 
early part of February for a period of about 
month. She then noticed an abscess formation 
her wound and consulted Dr. Franklin I. Harris w! 
on opening the abscess discovered that it led to 
fistulous tract which appeared to connect with t 
intestine. This fistulous tract was treated co 
servatively and at times appeared to close, but wh: 
this happened the patient developed symptoms 
partial bowel obstruction which were not reliev: 
until the fistulous tract opened up. 

General physical examination was _ essential 
negative except for the abdominal examinatic 
Examination of the abdomen showed an irregu! 
McBurney’s scar in the right lower abdomen at t 
distal end of which there was a discharging sin 
from which at times gas and liquid feces appear 
There could also be palpated a small indefinite ma 
in the right lower quadrant. X-ray examination 
this patient, as previously reported, showed 
chronic obstruction of the ileum at the region of t 
cecum. Injection of the fistula with lipiodol show 
it to lead apparently to the ileocecal region. 
could not be definitely demonstrated at this ti: 
whether it connected with the terminal ileum or t 
cecum. It was decided to re-operate upon tl! 
patient in order to close the fistula and to explore 
the cause of the partial bowel obstruction found 
the earlier X-ray examination (Fig. 8). 

Operation was performed on June 27, 1932, b 
Dr. Franklin I. Harris. An incision was made e: 
circling the fistulous tract, which was carefully di 
sected down and found to lead apparently to the 
junction of the terminal ileum to the cecum. A 
this time it was thought that it led to the cecum, bi 
we now know that it led to the terminal ileum. Fu 
ther examination of the ileocecal region showed th: 
the tremendous inflammatory reaction noted in t! 
preceding operation in December had subsided co: 
siderably. There was now seen and felt a nodul: 
mass in the ileocecal junction. The terminal ileu 
was thickened and the transverse colon which w 
adherent at this point was carefully dissected f1 
and there was found an imperforate fistulous co 
nection between the transverse colon and the te 
minal ileum and cecum. This opening in the tran 
verse colon was closed and this part of the bow 
separated from the ileocecal mass. Because of t! 
findings of definite obstruction in the ileocax 
region with fistulous tract leading to it, it was « 
cided to resect the terminal ileum with the cect 
and part of the ascending colon. About 4 inches 
the terminal ileum was removed with the cecu: 
the adjacent fistulous tract, and part of the ascen 
ing colon (Fig. 7). A side-to-side anastomosis w 
performed between the distal end of the ileum a 
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Fig. 10. Case 2. Showing the lower end of the ileum. 
roximal segment dilated. The narrowing of the lumen 
id thickness of the wall is very well shown. 


the transverse colon. The patient made an unevent- 
ful recovery and at the present writing is enjoving 
excellent health without any abdominal symptoms 
whatsoever. 


This patient illustrates two phases of the 
disease, her first attack simulating the phase 
in which the disease is mistaken for acute 
appendicitis, the second stage illustrates the 
fistula formation so commonly found in this 
disease process. One incomplete fistula led to 
the transverse colon, the other to the anterior 
abdominal wall. 


DISCUSSION OF NOMENCLATURE 


There seems to be little doubt that Crohn, 
Ginzburg, and Oppenheimer have brilliantly 
isolated from the existing confusion of benign 
inflammatory intestinal lesions a new disease 
entity. Clinically the disease occurs mainly 
in young adults with symptoms resembling 
those of ulcerative colitis; namely, fever, 
diarrhoea, and emaciation. They are often 
mistakenly operated on for acute appendi- 
citis. The disease process eventually leads 
to an obstruction of the small intestine with 
characteristic obstructive symptoms. The 
outstanding physical findings in this disease 
are a tumor mass over the site of the lesion 
and the common formation of fistula. The 


etiology is unknown. The microscopic and 
macroscopic pathology are constant and char- 
acteristic. It is a benign disease and according 
to the investigations of Crohn involves only 
the terminal ileum. 





CHRONIC CICATRIZING 





ENTERITIS 





Fig. 11. Case 2. Reverse side of Figure 10 showing the 
thickness of the mesentery which gave the impression of a 
tumor formation. 


We question, however, their limitation of 
this disease process to the terminal ileum. 
One of our cases, and another case we are not 
reporting in this paper, clinically and micro- 
scopically showed the characteristic lesions 
described by Crohn and associates, and in- 
volved mainly the jejunum. It is our belief 
that with more universal recognition by sur- 
geons of this disease process other cases will 
be reported involving the jejunum as well as 
the terminal ileum. For this reason the name 
regional ileitis deserves some discussion as to 
its fitness. It seems to us that until such time 
as its etiology is determined a more descrip- 
tive term is advisable based on the pathologi- 
cal process and should include also the idea 
that any part of the small intestines may be 
affected. With this thought we are offering 
the term “chronic cicatrizing enteritis.” 

RADIOGRAPHY 

The disease is commonly overlooked by 
competent roentgenologists unless the clini- 
cian suggests it and demands serial fluoro- 
scopic examinations of the barium meal. Such 
examinations may show delay in the small 
bowel early in the disease and later in the 
stenotic phase definite evidence of obstruction 
with dilatation of small bowel loops. 

When the disease simulates ulcerative colitis 
a barium enema is usually attempted and as 
would be expected is reported as negative. 
Such a negative finding with clinical features 
suggestive of colitis and enteritis should make 
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Fig. 12. Case 3. Roentgenogram showing the dilatation 
of the small bowel (jejunum) extending across the ab- 
domen. 


the clinician insistent on a careful serial roent- 
genological examination with a barium meal. 


DIFFERENTIAL DIAGNOSES 


The lesion must be differentiated from other 
well recognized conditions which produce a 
mass in the right lower quadrant with diar- 
rhoea and fever. Under this category are 
listed: non-specific ulcerative colitis, ileocacal 
tuberculosis, mesenteric tuberculosis, Hodg- 
kin’s disease, lymphosarcoma, and more 
rarely actinomycosis. 

TREATMENT 

Medical treatment is symptomatic and 
supportive. A complete cure must depend on 
the surgical resection of the diseased bowel. 
In cases in which this has been done success- 
fully the patient has been restored to com- 
plete health. Such a case may require multi- 
ple stage operations. In the light of our 
experience a preliminary short circuiting 
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Fig. 13. Case 3. 
small bowel and a pocket of barium such as is seen in 
diverticulum. 


Roentgenogram showing the dilat: 
in) > 


operation such as ileocolostomy with a late 
resection of the diseased bowel when the pa 
tient has been built up would seem to be th« 
better surgical judgment. 

Simple ileocolostomy without the remova 
either at the original operation or later of th 
diseased obstructed bowel carries with it thi 
added danger of the obstructed bowel becom 
ing dilated and ulcerated. The recent work o 
Holm has definitely shown both experi 
mentally and clinically that the side-tracke: 
bowel in short circuiting operations is a con 
stant menace to the health of the patient 
A. A. Berg of New York who has had th: 
greatest experience in the surgical treatmen 
of cases of regional ileitis advocates resectio! 
with ileocolostomy as the operation of choic« 


SUMMARY 


1. Crohn, Oppenheimer, and Ginzbur 
have described a surgical disease which the 
call “regional ileitis.’” This disease has we 
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defined clinical and pathological character- 
istics and its description will be found to 
cover many of the heretofore unclassified in- 
‘lammatory tumors and lesions of the small 
bowel. 

2. We are reporting 3 cases of the disease, 
n 1 of which the jejunum was found to be 
mainly involved. 


3. The name of “chronic cicatrizing en- 
teritis”’ is suggested as a more descriptive and 
inclusive term for this new surgical entity. 
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CLINICAL SURGERY 


FROM THE DEPARTMENT OF SURGERY,WASHINGTON UNIVERSITY 
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VILRAY P. BLAIR, M.D., F.A.C.S., JAMES BARRETT BROWN, M.D., F.A.C.S., 
WILLIAM G. HAMM, M.D., F.A.C.S., St. Louts, Missourt 


71. O be really useful any plan for the operative and in the legends which accompany them, « 
correction of either hypospadias or epispa- attempt is made to illustrate plans of treatme: 

dias must fulfill four requirements: for both hypospadias and epispadias which, {i 

1. It must utilize tissues of approximately the us, have reduced the average number of ste; 
same bulk and elasticity as are the normal struc- and have eliminated much uncertainty from t] 


tures it restores. immediate and ultimate results. 
2. The plan of using these must be inclusive,' The one essential difference between these ai 
exact, and surgically correct. the plan we hesitated to publish a quarter of 


3. It must relieve the chordee, or the reverse, century ago is that now we use a broad, sho. 
that usually complicates one of these conditions. covering flap in place of the long narrow one wit 
4. It must reproduce a functional urethra. which at that time we sought to avoid the unce 
Partly from our own blunders and largely from _ tainty essential to the attempt to both line an 
re-operation in patients who had been previously cover the new urethral section from flaps take 
worked upon, we have formed the opinion that no entirely from the penis. An attempt to restor 
tissue will make a satisfactory restoration except the urethra before the age of 5 years may not | 
that which comes from the penis or scrotum. advisable, but straightening the ventral con 
Most others are too bulky and all, including free cavity can usually be done at the age of a year 0 
skin grafts, lack elasticity. two, while by choice the whole correction shoul 
In practically all cases having well developed be completed before puberty. 
testicles there is originally enough spare scrotal In a popular system of surgery in the article on hypospa 
covering to make a generous functional restora- dias it states: “in any case the results are obtained wit! 
tion, provided it is properly used. Too often the difficulty. In the scrotal varieties surgical treatment cai 
repair is complicated by loss of tissue from pre- accomplish nothing.”’ At the time this appeared we ha: 


ee ities athena f ill a celle successfully treated several cases of the latter type, and 
vious operative attempts or Irom incisions made after reading the statement quoted, drawings were mad 


across the direction of the blood supply. preparatory to publication of the plan. However, the los 
of the covering flap in a subsequent case demonstrated th 
HYPOSPADIAS need of further study, and it was a number of years befor: 


. P : : we again felt sufficiently sure of the plan to warrant it 
At first thought a functional : urethra might seanuiation. Among Aeon cna plans, in on 
seem to be the most important objective, but this case, a free transplantation was made of a section from th 
is not so. In childhood the urethra is of primary muscular layer and mucosa of the patient’s own appendis 
interest, but, after man’s estate has been attained, Which plan, at the time, was being considerably discusse: 
a restoration that has failed to correct the chordee, he tube remained patent, but we removed it some mont! 
ee sig aac » later because its length had shrunken badly which entire! 
which seems to be essential to complete hypos- _ negated its usefulness. The man had previously been giv: 
padias, is not apt to be acceptable. Menwho have a functional urethra but came to us for relief of the chorde 
been given functional urethras continue to pre- _.. The attempt noted was prompted by a report from D 
ant Lemacives for re-operation on this account Stewart McGuire of a successful homo-appendix transpla! 
sent t hemseives tor re-operat oe * in a young boy which, according to the information he su 
In the following illustrations, which are se- sequently received, had continued to function for the mis 
lected from sketches made at the operating table, _ ing section of the urethra. 
In laboratory experiments of our own, in the report: 
“Inclusive” plan refers to correlation of the separate steps, while | experiments of others, or in any actual clinical report of 
age gps rr angnac a Se a patient the survival of epithelium has not been demo 
ce ype mamntiy caned ie 2s to insure Circulation, promote strated microscopically where a graft of intestinal muco 
union, and give the best possible ultimate function. has been implanted into or under the surface. 
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Fig. 1. 


Fig. 2. 


rig. 1. Uncomplicated scrotal hypospadias. Drawing 
made at the age of 10% years immediately after breaking 
up the coronal adhesions, showing the more characteristic 
appearance of a scrotal hypospadias not operated upon. 
Note the wealth of movable penile skin on the dorsum and 
sides which is available for the repair flaps. The shaded 
spot on the scrotum indicates the position of the urethral 
opening. 

Fig. 2. Uncomplicated scrotal hypospadias. Traction 
on the glans better demonstrates that this redundant skin 
covering envelops the dorsum and sides of the organ like 
a loosely draped cloak, with a high roll collar covering the 
corona, but that along the ventral surface it is closely fixed 
to an underlying non-elastic band of fibrous tissue that 
draws the scrotal opening of the urethra forward, and the 
glans backward. The deep surface of this fibrous band is 
so closely adherent to the underlying corpora cavernosa 
that it prevents elongation of this surface of contact. In 
erection this acts somewhat as a taut bow string, causing 
the chordee referred to in the text (see also Figs. 1 and 3). 

Fig. 3. Uncomplicated scrotal hypospadias—first opera- 
tive step. This figure and Figure 4 show another instance 
in a 14 year old child, in whom the general formation of the 
external genitals is of a still more primitive type than that 
illustrated in Figure 1. Besides the scrotal hypospadias, 
which is a characteristic of the female pattern, the two 
halves of the scrotum here meet above, envelop the base of 
the penis, very much as do the labioscrotal folds in the 4 
week embryo. (Keibel’s reconstruction of human external 
genitals of 33 day old embryo!.) See insert on Figure 3. 
\ll of the urethra anterior to the scrotum is congenitally 
absent, but in the development the scrotal urethra has 
been drawn forward and the glans backward until they are 
separated by the short connecting fibrous band. 

'Piersol’s Tuman Anatomy. 
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Fig. 3 


The first objective of an operation that seeks to build up 
an approximately normal condition should be to liberate 
the ventral surface of the corpora cavernosa by dissecting 
off all of this band, and also freeing that part of the urethra 
which has been displaced forward. This will bare the whole 
of the under surface of the essential sheath of the cavernosa 
in its pendulous portion and demonstrate the full extent of 
the urethral defect. Occasionally a narrow tract will be 
found in this fibrous tissue that, in direction and location, 
simulates the missing urethral section. This we remove 
with the fibrous tissue because an attempt to utilize it 
would defeat one of the essential objectives of the operation. 

This new increase in the distance between the urethral 
opening and the glans is made permanent by transfer to 
the ventral surface of sufficient elastic penile covering to 
permit of full elongation when the cavernosa are engorged. 
It is from this transferred skin that the lining of the new 
urethral section will ultimately be made. In a previously 
unoperated upon case this can be obtained by continuing 
the coronal incision completely around the dorsum just 
slightly proximal of the line where the prepuce is attached, 
making a dorsal slit as shown in Figure 4. These incisions 
are made to, and the undermining is done in, the areolar 
tissue plane that permits the free movement of the skin 
covering. The double fold of skin forming the prepuce may 
contain some fibrous bands, the cutting of which may be 
necessary before it can be entirely flattened out into a flap. 
If the meatus is to be placed at the frenum, the length of the 
dorsal incision will be a little more than one-half the 
diameter, but, if the meatus is to be at the tip of the glans, 
then the length of the dorsal slit must be increased by the 
length of the glans. It is well to decide upon the location 
of the meatus after these flaps have been freed and the 
blood supply has been demonstrated. 
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Fig. 8. 


Fig. 4. Uncomplicated 
scrotal hypospadias — first 
operative step. The condi- 
tion after removal of fibrous 
tissue from the ventral sur- 
face, completion of the cor- 
onal incision and dorsal 
split, and the flaps freed 
ready to suture. The first 
step in suturing is to unite 
a to a and the free borders 
a—b and a—b along the 
skin incision surrounding 
the corona. The distal parts 
of flaps may line glans part 
of new urethra. 











nee 


Fig. 6. 








Fig. 9. 


Fig. 5. Uncomplicated scrotal hypospadias—first oper 
tive step completed. Shows the scrotal meatus movi 
back into its correct location, and the whole of the und 
surface of the body covered and the cut in the glans lin 
with skin shifted from the sides and dorsum. If, from la: 
of available prepucial skin, naturally or from previot 
operations, it seems impractical to restore the urethra ) 
yond the frenum, a functional result can be obtained | 
placing the new meatus at this level, and the operati 
will become quite a bit simpler as will be seen from Figur 
13 and 14. ' 

Fig. 6. Uncomplicated scrotal hypospadias. Compa 
Figures 1 and 2 to see the lengthening of the body, t! 
more backward position of the original meatus and t! 
more normal contour that has resulted from the precedi: 
steps. 























BLAIR, BROWN, HAMM: 


SCROTAL HYPOSPADIAS 





AND EPISPADIAS 649 





Fig. 11. 


Fig. 1 


Fig. 7. Uncomplicated scrotal hypospadias—second 
operative step. Same case, 10 months later, when the 
second operative step was undertaken to construct the 
pendulous part of the urethra. The lining of the new 
urethral section is to be made from the previously trans- 
planted penile skin, the resulting raw areas covered by a 
wide short scrotal flap. The incisions are shown by the 
dotted lines. The width of the outlined skin strip A equals 
one and one-half times the circumference of the desired 
lumen of the tube and its posterior extremity corresponds 
to the site of the normal bend of the flaccid organ. We 
have found it a mistake to attempt to reconstruct the 
urethra farther back at this time. The K flap is made 
amply long and wide to cover the A area. The base of 
this K flap is very broad and is toward the blood supply 
which comes in laterally. 

Fig. 8. Uncomplicated scrotal hypospadias—second 
operative step. The A flap has been partially freed along 
each longitudinal incision but sufficient central attachment 
is left to insure blood supply. The flap itself is made into 
a tube by interrupted No. o00 40 day chromic catgut, the 
free ends of each knot being left to protrude anteriorly 
alongside of the piece of contained catheter. To simplify 
the drawing these protruding ends are not shown. The 
scrotal flap AK has been raised ready to apply to the raw 
surface when the body is flexed and rotated to secure 
contact. 

Fig. 9. Uncomplicated scrotal hypospadias—second 
step continued. The body is bent down and partially ro- 
tated to get this contact. Part of one row of interrupted 
chromic gut sutures is seen protruding along the base, the 
loops of which engage the right border of the defect, while 
a second row of sutures, catgut, or horsehair, is uniting the 
free margin of the scrotal flap to the left border of the 
defect. Note that this flap is cut quite a bit longer than is 
apparently needed, and that its distal end is folded so that 
the new meatus will be bordered by a rolled edge and not a 
scar line. A few interrupted horsehair or fine chromic gut 
sutures can be used to bind the center of the flap to the 
lining (see Figs. 25 and 26, epispadias). One of the very 
important points here attained is the elimination of super 
imposed suture lines, which thus gives greater assurance of 
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primary closure. This feature is incorporated in some of 
the standard techniques but the method is not utilized in 
others. 

Fig. 10. Uncomplicated scrotal hypospadias—second 
step continued. Final closure of the wound is accomplished 
by drawing the cut scrotal edge that corresponds to the 
free end of the A flap up to the right border of the defect 
on the under surface of the penis, that border which was 
approximated by mattress sutures to the base of the A 
flap (Fig. 9). 

Fig. 11. Uncomplicated scrotal hypospadias—third 
operative step. The result of the previous step and also the 
incision for freeing the covering flap from the scrotum. 
This runs along the base of the A flap which has now be 
come united to the under surface of the penis. Above it 
outlines an area which will be raised with and give addi 
tional length to this flap. 

Fig. 12. Uncomplicated scrotal hypospadias—-third 
step continued. The K flap has been cut free from its 
original attachment and partly mobilized, the resulting 
raw surface being shown, and also, by dotted line, the plan 
of completing the urethral lining. For this step a simple 
drainage catheter is placed and maintained just within the 
neck of the bladder. 

Fig. 13. Uncomplicated scrotal hypospadias—third 
step continued. The urethral lining has been completed 
throughout, the scrotal defect has been closed, and the 
freed part of the K flap is about to cover the urethra. If 
the K flap is not long enough entirely to cover the last sec 
tion of urethra without ventral traction, it can be supple 
mented by tissue drawn from the scrotum of the opposite 
side. Usually the skin which furnishes the urethral lining 
is smooth but an occasional stray hair may be found, on 
careful examination. It would seem important that the 
urethral lining be free of hair, but, in operating before 
puberty, they would likely be overlooked. It is well to 
make a careful search of the field with a magnifying glass 
and, when hair is found, each hair bulb is made evident 
by gentle traction on the hair and the bulb excised through 
a minute incision. For this procedure and for the cut 


ting and raising of the flaps a knife of razor sharpness is 
necessary. 
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EPISPADIAS 

The chief characteristics of epispadias are a 
penis very thick and short with a dorsal cleft be- 
tween the corpora cavernosa that extends into the 
urethra almost throughout the entire length of 
the organ. There is little prepuce dorsally, but 
this deficiency is compensated for by a redun- 
dancy of loose covering on the ventral surface. 
The condition is frequently complicated by some 
lack of vesicle control which in the cases we have 
treated was apparently due to traction on the 
very short urethra; at least control was made 
much more certain after this traction was 
released. (When there is an associated exstrophy 
of the bladder control is of course impossible.) 

The objectives of the operation are: (1) To re- 
lease the tension resulting from the short urethra, 
the pull of which seems to lessen the effectiveness 
of a sphincter that is most likely somewhat lack- 
ing in strength and also draws the glans against 
the pubis, (2) to effect closure of the dorsal cleft. 

The first objective is accomplished by dissect- 
ing the open urethra free from its attachment as 
far back as the abdominal wall, and then, while 
the glans is drawn firmly forward and the urethra 
remains perfectly relaxed, the latter is sutured to 
the bed as it lies. The plans for obtaining mate- 
rial for piecing out the missing distal part of the 
urethra and for closing the cleft closely follow 
those used for hypospadias. 

The original appearance, the plan of correction 
and the result in a typical case are detailed in the 
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Fig. 14. Uncomplicated scrotal hypospadias 
re-operation. In an otherwise successful case, the: 
may be a leak here or there along the newly co: 
structed urethra, for, if the edge of the lining ca 
in any place heal in continuity with the overlyi 
external skin, either from failure ot primary uni: 
or from sloughing out of a suture, the fistula 
be permanent until closed by an additional ope: 
tive step. This illustrates such a fistula and 


Sia plan of closure. The scar immediately surroundi 


the opening is to be turned in and approximat 
with one or two figure-of-eight sutures which \ 
transfix the flap, A, after the latter has been mo! 
lized and switched to its new position (see Fig. 1 

Fig. 15. Uncomplicated scrotal hypospadias 
re-operation. The A flap has been shifted to co, 
the urethral suture line and pierced by one of t 
i urethral figure-of-eight sutures. The suture t] 
is to close the posterior defect is shown in pla: 
This and the previous drawing were made fron 
case in which the urethra was restored only as | 
as the frenal attachment. 


following series, which depict the various oper 
tive steps in a child of 13 years. In this conditi: 
the attempt to make both the lining and coveri: 
of the urethra entirely from the bordering pen 
skin has, in our hands, proved even less certain 
result than for hypospadias. 
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The postoperative dressings and treatment «i 
these are a modification of that described under 


hypospadias. 


In the foregoing we have attempted to illustraic 


the handling of typical cases of complete scroti! 


hypospadias or of epispadias in which the p: 
tients had not previously been operated upo! 
Cases of less involvement are treated according]\ 
There are possibilities of much grief and disaj 
pointment in this work. Operative results ma 
be unsatisfactory either from fault in plan, exec: 
tion, or healing. In attempting to correct our ow 
and others’ mishaps we have had to resort | 
elaborations or variations of the above plans, bu 
on the average, satisfaction followed only wh« 
they were in harmony with the cardinal princip|: 
given at the beginning of this paper. Our observ: 
tions have forced us to the conclusion that son 
advocated plans are too uncertain of result, at 
that others will bring disappointment no matt 
how good the execution or the healing. 


DRESSINGS FOR HYPOSPADIAS CASES 


The dressing for the first stage operation 
done with the penis brought up midline again 
the abdomen, a gauze flat interposed. This 
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Fig. 16. 





Fig. 19. Fig. 20. Fig. 21. 


Fig. 16. The natural appearance of an uncomplicated made deep into the glans for embedding the new section of 
epispadias with the prepucial excess of skin draped from _ urethra is also shown. 
the under-surface. Slight rotation of the glans is caused by Fig. 20. Uncomplicated epispadias—first operative step. 
the traction of the short urethra. The spreading part of the two halves of the dorsal portion 
Fig. 17. Uncomplicated epispadias—first operative step. is shown and the tip of the glans as a result of the median 
The penis has been drawn out to the fullest extent per- cut mentioned under Figure 19. The coronal and a ventral 
mitted by the short urethra. The cleft is shown and also _ vertical incision for switching prepucial skin to form the 
the incision for freeing the open part of the urethra from __ lining of the new urethra are also shown. 
its anterior and lateral attachments. Fig. 21. Uncomplicated epispadias—-first operative step. 
Fig. 18. Uncomplicated epispadias—first operative step. | The lining of the new section of urethra which is still opened 
The beginning of the dissection, which mobilizes the dorsally, has been formed from skin switched from the 
urethra. The detached anterior part of the open urethrais sides and under surface of the body. Comparing the posi 
being drawn backward by the forceps. tions of A and C as shown in Figures 20 and 21 will give a 
Fig. 19. Uncomplicated epispadias—first operative step. general idea of just how the new section of urethra was ob- 
The transplanted urethra is shown sutured into its per- tained. This completes the first step of the operation. In 
manent position leaving the resulting raw surface of the this condition the new meatus should be placed at the tip 
corpora cavernosa and glans exposed. A cut that has been _ of the glans and not at the corona. 
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Fig. 22. Uncomplicated epispadias—first operative step. 
This is from a different case in which the dorsal groove 
extended to the normal position of the meatus at the tip 
of the glans and was lined throughout with apparently 
normal urethral mucosa. In this case the urethra was 
liberated by a transverse incision at the corona. The 
proximal portion of the urethra was undermined and the 
prepucial flaps were switched into the resulting defect (see 


Fig. 20). 
Fig. 23. Uncomplicated epispadias—second operative 
step. The dotted line here indicates the incision which 


mobilized the borders of the cleft as the first step in closing 
the urethra. 

Fig. 24. Uncomplicated epispadias—second operative 
step. The lining of the urethra has been sutured over a 
catheter which rests just within the bladder. The outline 
of a scrotal covering flap is also shown. 

Fig. 25. Uncomplicated epispadias—second operative 
step. The scrotal covering flap has been dissected free with 
one suture in each of three rows which will be used to fix it 
in its new position. A is one of a line of interrupted mat- 
tress sutures that pierce the base of the flap and will here 
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engage the left border of the defect. B represents one of 
series that pierce along the central line of the flap and bin 
it to the suture line of the new urethral lining, while 
engages the free border of the flap and attaches it to t! 
right border of the defect. The lower free border of t! 
covering flap was turned under to form the dorsal bord: 
of the new meatus in such a way that the scar will not | 
just at the entrance (see Fig. 9). 

Fig. 26. Uncomplicated epispadias—second operati\ 
step. The flap is shown sutured in place with the positior 
of the A-B-C sutures indicated. Naturally these must | 
sufficiently lax and sufficiently far apart to permit of fri 
circulation within the flap. Any cutting in of a suture i 
the center row might cause a permanent leak which wou! 
require further correction by an extra operative step. Th 
completes the second step of the operation, but on this 
indicated the position of the incision which freed this fla 
from the scrotum in the final step. 

Fig. 27. Uncomplicated epispadias—third operati, 
step. The operation completed. The base of the scrot 
covering flap has been cut and the raw edges sutured bot 
on the body and on the scrotum. 




















vered with more saline gauze flats, over which is 
iced a large, soft, damp marine sponge covered 
a pad, the whole being fixed in place by a dou- 
spica. The sponge should be at least 6 or 10 
hes across, 2 to 3 inches thick, and softly 
-ilient so as to transmit the bandage pressure to 
« sides as well as to the ventral surface of the 
lis. As the sponge dries it hardens and, if 
fully applied without too much underlying 
« uze, it will prevent displacement and limit 
) iapism. This bandage should exert just suffi- 
‘nt even pressure to hold the tissues in firm 
«position, and to prevent accumulation of blood 
©: secretions under the flaps. The retention 
citheter that has already been placed just within 
'e bladder may be brought out above or through 
the bandage, and the scrotum may be lightly sup- 
ported with a pad included in the folds of the 
dressing. The retention catheter is given ordi- 
nary routine care and usually removed on the 
fourth day when the dressing is first changed, or 
before that if it becomes irritating. 

An attempt is made to maintain this elevated 
position until complete healing has occurred, 
possibly longer. 

In the second stage operation, in which the 
urethra is completed throughout the pendulous 
portion, the body is bent downward fixed to the 
scrotum. This changed position is maintained by 
practically the same type of dressing described 
but which is now applied to the dorsal surface, 
and must also support the scrotum. The new por- 
tion of urethra is constructed over a section of a 
fairly large catheter which may extend on into 
the bladder, or drainage may be maintained 
through a separate catheter introduced through 
the scrotal opening. It is highly important that 
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the tube within the newly constructed section be 
retained at least to days. 

At the third stage operation in which the body 
is freed from the scrotal flap and the urethra is 
completed, the penis is dressed against the abdo- 
men as it was at the first operation. The catheter, 
at this time, of necessity traverses the whole 
urethra and is usually retained only a few days. 

For one or a few days after each operative step, 
the catheter may be connected with a bedside bot- 
tle, but it is usually practical simply to close off 
the catheter and empty the bladder at intervals. 

In adolescent and adult patients particularly the 
possibility of priapism must be forestalled. This 
might be disastrous, especially after the second op- 
erative step. For this purpose drugs are unreliable, 
but so far we have found the proper application of 
the pressure dressing described to be quite adequ- 
ate. This pressure is usually maintained for a week 
or 10 days but after firm healing has occurred most 
patients are permitted to substitute a regular 
athletic supporter, not the simple suspensory, asa 
more comfortable method of fixation, which the pa- 
tient can remove for urination and for sitz baths. 

The same general ideas are carried out in dress- 
ing the cases of epispadias, except that the position 
of the catheter and of the penis itself have to be 
maintained differently. 

The after-treatment of a successfully operated 
upon case is simply that sounds or catheters be 
passed regularly, as a rule starting after the first 
month, every 2 or 4 weeks for 1 year, but many 
patients do not go through with this plan and 
have no evidence of stricture. 

The complication of epididymitis may occur in 
patients who have had old infections, but in ours 
such has not proved serious. 








TRANSURETHRAL 
VESICAL 


URING the past 18 months a great deal 
of interest has been manifested in the 
non-surgical treatment of prostatic ob- 
struction by means of the transurethral electric 
resection. Many advantages are claimed for this 
form of treatment, and certain objections have 
been advanced against it. With this, as with 
many other new forms of treatment, its adherents 
are enthusiastic, often to a degree beyond the 
limits of normal enthusiasm, and great, almost 
unbelievable, claims are made. The opponents 
set up objections that may have certain founda- 
tions in fact. It would seem, therefore, that the 
advantages and limitations of this form of treat- 
ment can be and will be determined only with 
the passing of time, during which many groups of 
cases will be reported and carefully analyzed and 
comparisons made with similar groups of cases 
that were treated by operation. 

Let us discuss this new form of therapy under 
two headings: (a) its advantages over surgery, 
and (b) its limitations, if any, to effect a cure. 

(a) The advantages over surgery are manifold. 
They may be briefly mentioned as follows: 

1. The period of incapacity after operation is 
brief; hence the stay in the hospital is short. 

2. The method can be applied to a group of 
patients who heretofore were classified as in- 
operable and hence were denied relief from 
prostatic suffering. 

3. Patients will seek relief at a much earlier 
period. 

4. Shock is eliminated. 

5. It is of value in the treatment of carcinoma 
of the prostate. 

6. It is of value in treating certain complica- 
tions following surgical removal of the prostate. 

1. A shorter period of hospitalization. It is 
generally recognized that the period of hospi- 
talization in the average case of prostatectomy is 
a long one. It is possible, in certain well selected 
cases, to reduce this period, but short stays in 
the hospital are not the rule. The relatively long 
period of hospitalization is often due to the fact 
that patients enter the hospital late in the course 
of the disease; they have dreaded surgery, and 
therefore postpone the day of operation so long 
that severe infection takes place and there is 
frequently damage to the upper tract, the result 
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1 Read at the Annual Meeting of the Western Surgical Association, Madison, Wisconsin, December 9-10, 1932. 
















OBSTRUCTIONS AT THE 


of back pressure, as well as impaired cardi 
function. In short, this group comprises wh 
has been called bad surgical risks. In this fie 
as in any other field of major surgery, the p: 
risk patient always requires a longer period 
preparation and complications more frequen 
follow operation and they are more numero 

On the other hand, when the electric resec 
scope is used the period of hospitalization 
shorter and complications following treatm: 
are reduced to a minimum. I do not believe t! 
we have been in any particular hurry to discha 
our patients from the hospital, no attempt | 
been made to hurry them, yet it is evident t! 
they have remained less time in the hospit 
This is of great advantage to the patient in th: se 
times of economic distress. 

A review of this series of 162 resections }) 
formed on 148 patients shows that the aver: 
stay in the hospital was 9 days and in some ca 
the patient was hospitalized only 2 days. 

2. Application of this form of treatment to 
group that heretofore was classified as inopera 
and hence was denied relief from prostatic obstri 
tion. Because of its simplicity and relative fr 
dom of complications this new procedure will | 
the means of obtaining relief from prostat 
obstruction in a certain group of patients w! 
could not be subjected to operative procedures. 
Patients with severe angina pectoris, for examp! 
who could not be subjected even to a two sta 
prostatectomy, may now with safety be su 
jected to a transurethral resection. In this seri 
we have had 7 cases of severe angina—patie! 
who it was felt by the cardiologist could ne\ 
have been able to stand a major surgical opei 
tion. And the same may be said for patients wi 
broken compensation due to cardiac failure. J\ 
as the two-stage operation has made relief ava 
able to an ever-increasing number of prostati 
so this new form of treatment will extend its fi 
of application, and many patients, who are deni 
surgery, will be relieved of the obstruction. 

3. Patients will seek relief at a much earl 
period. Many men approaching the prosta 
age come to the physician seeking information 
to what they or their physician can do to prev: 
the development of impending prostatic trou 
and its train of symptoms. If such patients ¢ 1 
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be assured that the prospects are good that a 
major surgical operation will be relatively free 
irom danger and complications and that the 
stay in the hospital following such operation 
will not be long, much will have been accom- 
plished in getting this group of sufferers to seek 
relief during the early stages of prostatism, and, 
ii treated early, the distressing late symptoms 
cin be completely avoided. 

4. The elimination of shock. The advantage of 
the absence of shock in elderly men, particularly 
those who have severe cardiac disease and dis- 
turbances of blood pressure, either hypotension or 
hypertension, or who suffer from cardiac decom- 
pensation, is an exceedingly obvious one. When 
this procedure is carried out rapidly and when 
particular attention is paid to the control of 
hemorrhage at the time of resection, the element 
of shock is practically eliminated. 

5. Its advantages in the treatment of carcinoma 
of the prostate. The resectoscope has been found 
of great value in my hands in treating carcinoma 
of the prostate. It is a well recognized fact that 
prostatectomy in this type of case is sooner or 
later followed by a recurrence. As a matter of 
fact, the large percentage of recurrences has led 
practically to the complete abandonment of 
prostatectomy in cases of carcinoma. 

Patients with carcinoma to be treated with the 
resectoscope may be divided into three groups: 

a. Cases of recurrence. Those who have had a 
prostatectomy before coming under observation 
and who are again having symptoms that demand 
relief, such as frequency, pain, hematuria, or 
retention requiring the use of a catheter. In this 
group of cases the resectoscope has been of great 
value. It is possible to remove the obstructing 
carcinoma, so that complete urinary function is 
re-established. Should the carcinoma recur in 
several years it is a simple procedure to do a 
transurethral electroresection again. 

b. Cases with suprapubic drainage. In many 
cases of carcinoma, especially in those seen late or 
relatively late in the course of the disease, a 
suprapubic cystostomy is done and the patient is 
doomed to wear his catheter until the end of his 
life. In just this particular type of case we have 
had the most gratifying results with the resect- 
oscope, in that it has been possible to remove the 
obstructing carcinoma completely, with the result 
that the suprapubic fistula heals, thereby adding 
greatly to the patient’s comfort. 

c. Cases of carcinoma not 


operated upon 


previously. Whether one favors the use of radium 
or deep roentgen therapy for carcinoma makes 
little difference, since the form of treatment 
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following surgical removal of the prostate. 


desired by the physician can be used after the 
carcinomatous obstruction has been relieved by 
means of the resectoscope. 

6. Its value in treating certain complications 
The 
persistence of overlooked tags, small adenomatous 
nodules, and overlooked median bars or middle 
lobes, may be corrected with the resectoscope in 
a simple and easy manner. The same may be 
said for the treatment of the strictures at the 
internal urethral orifice following prostatectomy, 
although it must be admitted that stricture is 
very uncommon. 

Objections to this form of treatment. One of the 
common objections is that this form of treatment 
will be followed by stricture with a return of the 
symptoms. This must await the passing of time 
to determine its validity. 

The second and most frequent objection is 
based on the fact that the entire gland is not 
removed; hence recurrence may take _ place. 
Recurrences, it may be stressed, also occur follow- 
ing prostatectomy. However, should recurrences 
follow this new procedure it will be a relatively 
simple procedure to use the resectoscope again. 


SELECTION OF CASES 


Every patient with prostatic obstruction 
should be subjected to a complete physical 
examination even before instrumental examina- 
tion is done. Lesions of the cardiovascular 
system occur in a large number of these patients. 
In a previous study it was shown that cardiac 
disease was present in 35.8 per cent in a series of 
321 cases.' Many cardiac patients when first 
seen appear to be poor risks for operation. But, 
after careful preparation, the majority can be 
operated upon safely. Some cardiac patients can 
never be improved so that they can withstand 
surgery. It is in just this group of cases that 
transurethral prostatectomy can be carried out 
with a greater measure of safety than in major 
surgery. Patients who on account of bad hearts, 
have had a permanent suprapubic catheter in 
lieu of prostatectomy, have had a transurethral 
resection and the fistula have healed. 

Many of this group also suffer from hyperten- 
sion. The bad effect that infection, pain, and 
fatigue has on hypertension is well known. 
Hypertension is often greatly improved by the 
indwelling catheter, fluids, urinary antiseptics 
and rest in bed. Further diminution was noted 
after the resections, in some instances rather 
striking, as shown by the following table. 


'1Bacon, Kretschmer, and Woodruff. J. Am. M. Ass., 1031, xevii, 


1221-1223. 
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Before After 
NOR re oc sis wk hus ea SMa TOnls SiR ere ee ted 158/90 
Rea he ba mar i eke en ire etna mate 150/84 
CER Cee cee oar Gases kee kee 116/78 
PEON Secu Saree eb teh de Vee eee 150/90 


Since this procedure is carried out under 
sacral anesthesia, allowing change of position 
frequently, and since the patient can be allowed 
to leave his bed the next day, this procedure is 
particularly desirable in cases of asthma, chronic 
bronchitis and emphysema, its advantages being 
obvious. 

CONTROL OF INFECTION 


A large number of these patients when admitted 
to the hospital suffer from infection in the urinary 
tract, therefore efforts should be made to control 
the infection. In this series of 148 cases infection 
occurred in 89 cases. Cultures of the urine 
showed the following types of organisms. 


BACTERIOLOGY 


Cases 
PRO CA CiLG sia eeeNy sh aah a es KERR Tee e 36 
CEN Ss oak 6ng eh eae eh Seem ens 38 
Streptococcus hemolyticus. .................2200 7 


Staphylococcus hemolyticus...................065 4 


DORs KE URN VENUNG 5 kos io oe winx wes swaeseswee 2 
SE eect Caan ath sh iWesy eheene etee awe I 
RS eel ha wae anc barn eckareaene I 

Total 89 


In the preresection treatment of infection the 
following procedures were employed: (1) in- 
termittent catheterization and injection; (2) 
indwelling urethral catheter; (3) suprapubic 
cystostomy. 

1. Intermittent catheterization and injection. 
This procedure was reserved for a small group of 
cases. It should be borne in mind that even when 
the greatest care is exercised this method is open 
to the criticism of added infection. 

2. Indwelling urethral catheter. This was the 
method of preparation in the largest number of 
cases showing infection. For preliminary drain- 
age a small catheter is given preference, and care 
to avoid trauma should be exercised when it is 
passed. Daily bladder lavage with potassium 
permanganate was used. The catheter should be 
changed frequently. 

3. Suprapubic cystostomy. In the present 
status of this subject, a group of cases will be 
seen that for one reason or another will need a 
suprapubic cystostomy. These are generally the 
patients who should undergo prolonged drain- 
age, but who cannot be treated by means of the 
indwelling catheter. In some patients the in- 
dwelling catheter is responsible for severe pain in 
the urethra, and also for a profuse urethral dis- 
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charge with its inherent dangers of a periurethra! 
abscess. In other patients it causes severe bleed 
ing which frequently plugs the catheter and neces 
sarily interferes with drainage; sometimes th: 
bladder becomes filled with blood clots. And 
finally, in a certain number, the indwelling 
catheter provokes in a short time severe chills, 
fever, and sweats. 

It is my opinion that because of this sequence 
of events, the best course to pursue is to perforin 
a rapid cystostomy under local anesthesia. 

Objections have been advanced against a su- 
prapubic cystostomy when a transurethral rese 
tion is contemplated. Transurethral resection can 
be done just as well when the bladder is open as 
when it is not open, and in cases in which I was 
convinced that a suprapubic cystotomy was indi 
cated, I have carried it out without hesitation. 

The following table shows the methods em 
ployed in the preparation of this group of patients. 





Indwelling urethral catheter...................... 58 
Suprapubic cystotomy 22 
Massage and bladder irrigation.................... 21 
PS ERR Eerie Gian vale va Rik ROMO RSIS 17 

Total 148 


POSTOPERATIVE COURSE 





Bleeding. Immediate postoperative bleeding is 
generally of minor importance, the amount being 
dependent on the care that was exercised in the 
control of bleeding at the time of the resection. 
It is my opinion that the time and place to contro! 
the bleeding is in the operating room while the 
resection is being done. We try to send the patieii! 
back to the ward or room with little or no bleed 
ing, and this is easy of accomplishment, experience 
and patience being essential. 

Late hemorrhage. It is but reasonable to 
expect late secondary bleeding in this form of sur 
gery just as we meet this condition either in su 
prapubic or perineal prostatectomy. We have hai 
only 7 occurrences, neither of which was alarming. 
The patients were readmitted to the hospital wit) 
suprapubic tumors, that is, their bladders were 
filled with urine and clots. Evacuation was done 
by means of a Bigelow pump, and then irrigation 
with warm potassium permanganate sufficient 0 
control the oozing, was instituted. 

Temperature. In going over our records \¢ 
have been greatly impressed by the fact that tlic 
febrile reactions are less in number, the tempe! 
ture range not so high, and the duration of thie 
fever of a much shorter time than is the case 
when major surgery is resorted to. 

The following table shows the postoperative 
temperatures in this group. 


































Average length OF GMC. 6.06.55 0c cc cece cesses 3.2 days 
Temperature 1-2 days only 83 cases 


Degrees Cases 
OnG TO O0......5:. EU ee Te 15 
99 WTOe..... SE een ees errr 43 
oo ge, Agee ae tec rar eae ae peat e res 53 
ror t@ %0%...... at Suiarerenors nase erie 26 
FOR OO GOS... 5s Lees ea aaa ye 17 
103 tO FO4...... si nS as . 

Total resections 162 


Epididymitis. Epididymitis is a very trouble- 
some complication and as a sequence of surgical 
removal occurs in about 25 per cent of the cases. 
Our present series shows 12 per cent. In the 
majority of cases epididymitis develops after the 
patients leave the hospita]. But, it may be stated 
as a fact that this annoying complication can be 
absolutely prevented by a resection of a piece of 
the vas deferens; as a rule, I resect about 1 inch. 


MORTALITY 


The results obtained seem to justify the state- 
ments that have been repeatedly made that this 
new form of treatment carries with it a much 
lower mortality rate, and this in spite of the fact 
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that many patients are operated upon by this 

method who have been denied surgery because 

they have been classified as inoperable. My 

records show that the mortality following 162 

transurethral resections was 3.08 per cent. 
CONCLUSIONS 

I cannot emphasize sufficiently the definite ad- 
vaniages that this new method has over major 
surgery in treating vesical neck obstructions, 
hence it seems to me right and proper to reiterate 
them: 

1. The period of illness is much shorter as is 
the stay in the hospital. 

2. Shock is eliminated. 

3. Patients will seek relief at a much earlier 
period than they do at present. 

4. Acertain number of patients suffering from 
prostatic obstruction will no longer be denied the 
possibility of obtaining relief. 

5. The new method obviates permanent su- 
prapubic drainage in cases of carcinoma of the 
prostate. 

6. Strictures, contractures, and overlooked 
bars following prostatectomy may be treated. 
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/YNHE interest manifest in those fractures 
which occur in the immediate vicinity of the 
knee joint, depends not so much upon their 

frequency or degree of bone alteration as on the 

threat imposed upon the integrity of that joint. 

When the fracture lines extend on to the joint 

surface, either from the femoral or tibial side, it 

has long been assumed that the knee joint func- 

tion may be seriously, if not permanently, im- 

paired. Whether the sequele of these injuries 

depend upon the distortion of the articular and 
weight bearing planes, or ligamentous and cartil- 
aginous tear, remains to be shown. 

In order that the relationship of these fractures 
of the femoral condyles and tibial head to ulti- 
mate joint function might be more clearly under- 
stood, this review of those fractures cared for 
on Surgical Division “C” and in the Surgical 
Out-Patient Department at the Hospital of the 
University of Pennsylvania, during the past 10 
years, was undertaken. 

Anatomical considerations. The knee joint, so 
situated between the longest bones in the skeleton, 
is subject to frequent and unusual strain. Collins 
believes the knee joint to be one of the weakest 
joints. If such were the case, dislocation would 
occur with greater frequency. A modification of 
his statement might be blended to read “despite 
the fact that the knee joint is the largest joint in 
the body, its strength in large part depends upon 
the multiplicity of muscles, tendons, and liga- 
ments entering into its structural support.” The 
most important of these ligaments arise from the 
bones intimately to and immediately supporting 
the weight bearing, articular surfaces. Stability 
in part depends upon the maintenance of the 
weight bearing planes (condyles and tibial pla- 
teau) in their true relationship. 

Frequency. In a review of 10,399 fractures, 
Nelson’s Surgery places the incidence of fractures 
of the femur at 743, or 7.14 per cent. Of these, 
82 were of the lower end of the femur, 55 per cent 
of which involved the condyles. The ratio between 
the internal, external, and both condyles was given 
as 5: 3: 4. Of 5409 fractures of the tibia, 104, or 
19 per cent, were of the upper end, 83 per cent 
of which involved the head. 


1From Surgical Division ‘*C’”’—Dr. E. L. 


Eliason—Hospital of the University of Pennsylvania. 
mittee on the Treatment of Fractures of The American College of Surgeons, Philadelphia, January 14, 1933. 
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In over 13,000 fractures now on record in the 
files of the Department of Roentgenology at the 
Hospital of the University of Pennsylvania, from 
which files the above data were collected, thei 
were 186 fractures involving the knee joint, o: 
about 1.4 per cent. Of this group, 52, or 28 pe: 
cent, involved the condyles of the femur. One 
hundred and thirty-four affected the head of the 
tibia, either through the tuberosities or spine 
For comparison these fractures have been co! 
lected in Table I. 

Of the femoral condyles, the external condyle 
was involved in over half the cases. Of those 
fractures through the tibial head, the externa! 
tuberosity was fractured more frequently. This 
fact would tend to support direct trauma as being 
responsible for the major portion of knee joint 
fractures, since it is the outer and exposed side o! 
either bone that is most frequently injured. 

The fractures collected in Table II represent 
those cases cared for by Surgical Division “C’ 
and the Surgical Out-Patient Department for the 
past 10 years. 

Ollershaw stated that fracture of the articular 
surfaces of the knee joint comprised about 2 per 
cent of all fractures. Barbilian, in a review of 335 
fractures of the leg, placed the incidence of tibia! 
plateau fractures at 3.8 per cent. Steuer, in 1300 
fractures, found tibial involvement in 5 per cent. 
Of the 66 fractures of the tibia, 16 or 1.2 per cen| 
involved the articular surfaces of the knee joint. 

Cutler, in a recent report, observed 7 fractures 
occurring between the condyles of the femur, 5 «! 
the external condyle, and 3 of the internal con 
dyle. The relative frequency of fractures involving 
both condyles is greater than that observed in 
Table I. 

The male, for obvious reasons suffered by far 
more fractures than the female. The greatest pr: 
portion of these fractures occurred in the adu 
and active period of life. But few were observ: 
before 20 years, and fewer still after 60 (Tabie 
III, A and B). 

Etiology. A “bumper fracture” as the name 
implies, is the result of a direct blow at the kn 
by an automobile bumper. Cary admits of a 
complex fracture, involving the external tube: 


Read at the Philadelphia meeting of the Co 
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ELIASON 


{ABLE I.—FRACTURES ABOUT THE KNEE JOINT 
Relative Incidence! 


Site Cases Per cent 
Femoral ened eee ais : 7 52 28 
WN fo ecu a aiea seen ats 4 II 21 
RO a4 Cicdinnh Watieee ce 15 20 
I 5.5 uo c oclaa Aiwa db eth kee are aoa sews 26 50 
RRM og 'cuvieae Nuwcas sa cachaw oe eau 134 72 
MNEs a nicais prunes sins ha ALR EA SEA ETN 17 12.6 
Tuberosities.......... Senet Pye Me 117 87.4 
ME Sas whale aves o's teas ibe e ad OP ER Zee 5 6.2 
NS ccins -sieinistaliteir eas o hed aaa es 16 20 
External. Stace pexcetes sii 7 53 66.3 
Anterior part ude sheave Serer rere yh ee 3 2 2.5 
PN ooo erica camanbwacnmeweloaras 4 5 


1The above data are collected from the ales of the Department of 
Roentgenology at the Hospital of the University of Pennsylvania. 


osity of the head of the tibia with an avulsion of 
the tibiofibular joint and rupture of the external 
lateral ligament of the knee joint. He added as 
associated injuries, fractures of both tuberosities 
of the tibia, fractures of the condyles of the femur, 
and fractures of the tibial spine. 

Rupture of the crucial ligaments and injury to 
the semilunar cartilages were included. He was, 
however, unable to find injury to either in early 
cases operated upon. In later cases, where preter- 
natural anteroposterior movement was used as a 
criterion for a diagnosis of crucial ligament rup- 
ture, none were observed. It would appear that 
one could not be assured of crucial ligament rup- 
ture, or tear of the external lateral ligament with- 
out open operation. 

The automobile bumper was responsible for 13 
of the 40 fractures collected under Table IT. The 
external tuberosity of the tibia was involved in 
6, the internal tuberosity in 4, and both tuber- 
osities in 2 cases. The internal condyle of the 
femur was fractured in 1 case. If the patients fell 
down stairs, usually doubling the extremity under 
the body, the external tuberosity was fractured 
four times. Football tackles were responsible for 
2 fractures. Cowl injuries, the result of head-on 


TABLE III. 
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TABLE II.—FRACTURES ABOUT THE KNEE JOINT 
Relative Incidence! 


Site Cases Per cent 
Fomarel mani: LNA TUN oS T wee ‘ 6 15 
Both. F ° ° 
Internal. . adare'es Sasres , 3 50 
External. . take Ph Salad wate ure aes 3 50 
Tibial head. . 34 85 
Spine. Rivas Sad , 4 I2 
Tuberosities. ... . ia eVaeowawe ; isd 30 88 
=a 1 13 
Internal : ' eo , 9 30 
External. . 5 Bleacare ; 15 50 
Anterior part. I 3.5 
Posterior part. . I 3.5 
'The above data cnmenet the veletive distribution of the fractures 


about the knee joint, of those cases on which this study was based. 


auto collisions, were responsible for 2 fractures. 
In 14 cases falls were recorded, and in 5, the na- 
ture of the injury was not mentioned. 

Collins found the automobile bumper respon- 
sible for 36 per cent of those fractures of the tibial 
head. 

The mechanics of these fractures is not without 
interest. Barbilian, quoted by Collins, was un- 
able to produce fractures of the tibial head by 
mere internal or external torsion. When to torsion 
there was added a direct blow, the fracture re- 
sulted. 

Cary believed that the degree of violence was 
commonly insufficient in itself to produce the ex- 
tensive injury one often sees. He added that 
muscular action played an important part, though 
the trauma was the primary cause. 

In extension the knee joint is unusually power- 
ful, while in flexion most unstable. When the 
fracture force is so directed against the external 
aspect of the knee as to produce a genu valgum, 
the tibial head, particularly the external tuber- 
osity, with the fibula or the external condyle of 
the femur may be fractured. When the force is so 
directed against the internal aspect of the knee, 
as to produce a genu varum, the internal tuber- 


-FRACTURES ABOUT THE KNEE JOINT. AGE—INCIDENCE 


Al 
Under 20 yrs. 21 to 40 yrs. pads to 60 yrs. Over 60 yrs. 
Site 7 3 ia “pale Sea eaio SOS tenes eal = th oF ane 
Cases Per cent Cases Per cent Cases | Percent | Cases | Per cent 
SE ENE NT oe et ee = ‘ieee 7 i. : | “| 
I emoral condy les (52 2 cases) 13 25 15 | 29 21 40 3 | 6 
Tibial head | 
Spine (17 cases) I 6 8 47 8 17 
Tuberosities (117 cases) 12 II 50 43 44 37 II 9 














1The above data were collected from the files of the Department of Roentge nology at the Hospital of the Univ ersity of Pennsylvania. 


B? 





I fmoral condyles (6 cases) 3 50 

libial head 
Spine (4 cases) I 25 2 
Tube rosities (30 case 2a) 2 7 12 


| 3 | 59° | - 
50 | I | 25 —_ 
40 a | F 14 | 40 2 7 





“*This latter group represents the age distribution of those cases on which this study is based. 
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TABLE IV -—FRACTURES OF _THE EX 


AND OBSTETRICS 


TERNAL TUBEROSITY OF THE TIBIA 








Extent of ins injury 


Last follow-up report 








Commainuted, crus shed | feactere with widening of the joint sur- 
face, plus fracture of the head of the fibula 


¢ years after injury. Walks without limp. No pain. Full 
"en or flexion. No preternatural mobility. Favors knee 
when walking up stairs 


Class 





Comminuted, 


with widening of the joint 
surface 


crushed fracture, 


No follow-up 





Comminuted, crushed fracture, involving the articular surface as 
far as the spine. Plus comminuted fracture of the head of the 
fibula 





Four years after injury. No pain, weakness or deformity. Not 
afraid to bear full weight. After long walk through woods or 
over hills, knee will feel lazy and tired. Recovers in an hour 





Comminuted, crushed fracture, of outer and posterior aspect, 
with widening of joint surface, irregularity in contour. Plus 
fracture of head of fibula 


7% months after injury. 
plete return of function 


No weakness. No complaints. Com- 








‘Comminuted fracture, longitudinal into the joint at spine, with 
irregularity of articular surface at the spine 


3 months after injury. Reported a perfect result 





Comminuted, crushed fracture with considerable irregularity at 
the articular surface, with widening of the plateau 


27 months after injury. Not the slightest complaint. Plays 
18 to 36 holes of golf 5 days in succession. Would not know 
knee had been injured 





Crushed fracture of outer one-third, with upward displacement, 
and posterior displacement. Comminuted fracture of the head 
of the fibula 


No deformity. No pain or disability. No 


No weakness. Does not favor knee 


7 years after injury. 
limitation of motion. 





Crushed fracture of the outer one-third, with downward and 
posterior displacement of fragment 


No follow-up. Neighbor said she had no symptoms 








Comminuted, crushed fracture with widening of the plateau. 
Probable sprain fracture of the femur, above 





3 years after injury. No pain, weakness or deformity. Says knee 
is better than other in which she has rheumatism. Would not 
know knee had been injured 





Comminuted, crushed fracture with widening of the plateau. 
Possible fracture of spine 





3 years after injury. No pain, weakness or deformity. Has fre- 
quently run for a trolly without discomfort. Knee is as good 
as other 


4?-4-4 


4P-4-4 





Fracture line extends through the articular surface at its middle, 
down and obliquely to the external part of the shaft. Good 
position 





1 year and 8 months after injury. No pain, weakness or limi- 
tation of motion. A tight joint. As good as other knee. Plays 
eighteen holes of golf without discomfort 





F racture line starts at spine of tibia and extends downward for a 
distance of about three inches. Good position 





5 months after injury. Not as strong as other knee. Pains in 


damp weather. Walks with a tendency to favor that knee 





Fi racture produces considerable cleft at outer portion of articular 
| surface 





9 months after injury. No weakness, or deformity. Walks 
normally. Slight discomfort in wet weather 





Fracture of the external tuberosity, with fragments in good 
Position. External condyle of femur split off 


No follow-up. His physician thinks he had a perfect result, but 
is not sure 





Fra acture involves the outer portion, possibly in the nature of a 


5 years after injury. Knee is as strong as its fellow. No pain or 








sprain fracture 


deformity. No tendency to favor when walking 





FRACTURES OF 


THE INTERNAL _TUBEROSITY OF THE TIBIA 





Comminuted fracture of the Pisin: enintis in good posi- 
tion 


5 years after injury. No discomfort, interference with function, 
or limp. No deformity 





Oblique fracture line up through the shaft, entering the joint sur- 
face. Fragments in good position. Plus upper third of fibula 


10 months after injury. No deformity, weakness. Good joint 
function. Occasional pain on walking. Tenderness over 
internal tuberosity 


4?-3-3 





Comminuted fracture, with crush and widening of the plateau, 
showing downward and posterior displacement 


No follow-up 





Comminuted, crushed fracture, with downward and posterior 
displacement of entire tuberosity, fracture line involves the 
spine. Plus fracture of the head of the fibula 


4 years after injury. There is pain, weakness and swelling. 
Afraid to bear full weight on leg. Limps and drags foot. 
Shortening 





Oblique fracture Son. extending from shaft below the tuberosity, 
to come out on the joint surface of the external tuberosity. 
Good position 


5 years after injury. No pain, weakness or deformity. Does not 
favor knee when walking. Not afraid to bear full weight. Knee 
as strong as fellow 





Crush fracture of the peripheral one-fourth of articular surface 


One year after injury. Pain and tenderness over inner tuber- 
osity. Good function. No limitation of motion. Weight 
bearing without symptoms 





Comminuted fracture of the neck of the tibia, with the fracture 
line extending between the tubercles of the spine. Downward 
displacement of the inner tuberosity. Articulating surface in 
good position 


1 year and 6 months after injury. Knee is as good as its fellow. 
No pain, weakness or limitation of motion. No preternatural| 
mobility. Does not favor knee when walking. 





Fracture through the peripheral one-fourth of the tuberosity. 
Fragment in good position 


5% years after injury. No pain or deformity. 
Perfect function, except that knee occasionally locks 


No weakness.| 3-3-/ 





Fracture through the inner aspect of the articular surface, with 
some solution of the smaller fragments. Many loose bodies in 
joint. Knock knee. Suggests Charcot ' 's joint” 





Final diagnosis was Charcot’s joint 
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TABLE IV.—FRACTURES OF BOTH TUBEROSITIES OF THE 





ase Extent of bone injury 


OF FRACTURES OF TIBIA 


TIBL: A—Continued 


i ast f follow- up report 





5 | Compound, comminuted, crushed fracture of the head, with 
lines entering the articulating surface. Good position 


9 years after injury. 


Joint is ankylosed. 
moved 4 years ago 


A sequestra was re-| 0-2-3 





Comminuted, crushed fracture of the head, with fracture nes! 
extending onto the articulating surface. Good position 

Crushed fracture ‘of the tibial head, the crush especially in- 
volving the posterior part 

‘Outer tuberosity involved by a longitudinal line extending onto 
the joint surface. Inner head probably a sprain fracture. Good 
position 











1 year after injury. No complaint w batsoever. 


No pain, weak- 
ness or limitation of motion. 


No preternatural mobility | 


There i isa bowing deformity, 
Wei ars a walking brace while at work 


10 years after injury. with dis-| 2-3-3 
ability. 


5 months after injury. 
not favor knee. 
natural mobility 


Does} 
No preter 


No pain. Ws alks without a limp. 
Complete freedom of motion. 





FRACTURES INVOLVING THE ANTERIOR 


AND POSTERIOR P. ART OF TIBIAL HE AD 





Fracture involved the anterior part of the head, with but little 
displacement of the fragment 





Fracture involved the posterior part of the head, or tibial shelf. 
There was no displacement of the fragment 


5 months after injury. Ther re was is good: asymptomatic function 


| 
8 years after injury. No pain, Not 


weakness or disability. 
afraid to bear full weight 





FRACTURES OF THE 


SPINE OF THE 


TIBL: \ 





External tubercle of the spine. Good position 





Through the base of the spine, below the external tubercle. Good 
position 





Through the base of the spine, below the internal tubercle. Good 
position 


a aan , ? j 
3 months after i injury. No comp Maints. Working asa waiter | 


8 months after injury. No re sidual 83 sy mptoms wha atsoe ver. Did| 
not recall which knee was injured | 


‘No fo follow- -up | 


| 





External tubercle of the spine. Good position 








Six years after injury. No complaint. 
walking 


Does not favor knee ie 4?-4- 





FRACTURES OF THE 


CONDYLES OF THE 


FEMUR 





Comminuted fracture of the internal condyle. 
rotation, but otherwise good position. 
fracture of head of fibula 


Slight posterior 
Plus a comminuted 


5 months after injury. Flexion limited t to y abc put 50 deg zTees. . Nol 
pain or deformity. Slight weakness. No preternatural] 
mobility. Walks normally | 





Longitudinal fracture through the lower end of the femur, 
splitting of the external condyle. Good position 


6 months after injury, there was a “complete return of function, | 42- 


without pain, deformity o or limitation of motion. No we akness| 





Fracture in which a portion of the articular surface of the internal 
condyle was completely separated 





Sprain type of fracture of the outer portion of the external 
condyle 





Sprain type of fracture of the medial or inner aspect of the in- 
ternal condyle 


5 years after injury. No pain, wesknees, dies rbility or deformity.| 
No fear of bearing full weight. Does not favor when walking) 

13 months after injury. 
Slight weakness. 
athletics 


We ars an elastic support about the knee. 
Does not favor when walking. Takes part in 


‘No follow- up 





Sprain type of fracture of the outer part of the external condyle 





16 months after injury. 








osity or the internal condyle may be fractured. 
On whatever degree of flexion of the knee at the 
time of direct trauma will depend the point of 
contact of the femoral condyles with the tibial 
plateau. In flexion the posterior portion of the 
tibial plateau, or shelf, would tend to be crushed, 
while in extension, the crush would be more 
anterior, with a resultant “back knee.’ When to 
this simple mechanism one adds forcible torsion, 
lateral or posterior displacement, it does not re- 
quire any too vivid imagination to reconstruct 
the forces employed in the production of these, 
sometimes, complex fractures. 

Deformity. The knee joint may be swollen, de- 
pending on the amount of effusion. A rapid swell- 


No deformity. ED xamination . revealed 
no weakness, unusual tenderness, or preternatural mobility. 
There was no limitation of motion. Acccrding to his state- 
ment, his knee was weak, painful and wobbly. He was still 
using crutches. A compensation case 





ing would suggest intra-articular hemorrhage, 
and when delayed, probably serous. The knee will 
be held in partial flexion, and further flexion or 
extension will be limited. Depending on the dis- 
placement of the condyles of the femur, or tuber- 
osities of the tibia, will depend the degree of genu 
varum or valgum. For the same reason, “back 
knee” will depend on the downward displacement 
of the tibial plateau. In the absence of swelling, 
the degree of displacement of the bony fragments 
may be discerned, and especially, widening of the 
tibial plateau. 

Preternatural anteroposterior movement might 
indicate rupture of the crucial ligaments. One 
would hardly be justified in the elicitation of this 
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sign without anesthesia, due to pain on motion of 
the injured joint. After induction of anesthesia 
and with muscular relaxation, one cannot be posi- 
tive. Cary failed to find this anteroposterior 
preternatural mobility in 12 cases in which this 
particular point was given attention. 

A positive diagnosis of frank ligamentous tear 
can be made by open operation. This would ap- 
pear to be unjustifiable in any case. One’s atten- 
tion is immediately attracted to those sprain frac- 
tures or osteochondral separations, marking the 
site of the attachment of the crucial ligaments. 
Wagner, Bernard, and Krida believed them to be 
true sprain fractures of the crucial ligaments. If 
this be true, it would appear that one might ex- 
pect such, rather than a true tear or rupture of 
the crucial ligaments. 

Diagnosis. It seems, therefore, in this injury 
that the time has come when we must depart from 
the methods of diagnosis based upon the careful 
history of injury, symptoms and physical signs. 
This triad has resulted in too frequent disaster, 
through failure to make the proper diagnosis. It 
may seem heretic to suggest that one minimize 
these methods handed down to us through long 
periods of practice. 

With the history of trauma sufficient to produce 
any one of the signs or symptoms of a fracture, that 
is, deformity, crepitus, preternatural mobility, 
loss of function, pain, swelling, or discoloration, 
diagnosis should be confirmed or disproved through 
an early and suitable roentgenological examination. 
Recalling that pain is usually the predominant 
symptom in those fractures about the knee joint, 
this symptom alone should lead one to X-ray 
examination of the part involved. Until we have 
had suitable roentgenological studies, and not 
until then are we exonerated at point of law in 
failure to make a fracture diagnosis. 

Extent of bony injury. In the collected series of 
40 cases, the character of the fractures have been 
tabulated to permit of some appreciation of the 
extent of bone damage (Table IV). A few of the 
fracture roentgenograms have been reproduced, 
the description of each bearing the case number 
corresponding to that in Table IV. Each plate 
represents the position of the bony fragments after 
reduction. 

Varying alterations in the head of the tibia 
were observed. Widening of the tibial plateau was 
frequent. There was usually comminution due to 
a crushing injury. The degree of displacement was 
variable. In 14 of 27 patients admitted to the 
hospital, the position of the bony fragments was 
considered sufficiently good to demand no further 
correction. 
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It is probably safe to add that the degree oj 
alteration of the tibial plateau, and especially the 
articular facets, was never appreciated to its ful! 
est extent, by the usual anteroposterior and latera| 
roentgenograms. With the knee in partial flexion 
an anteroposterior roentgenogram may be pro 
duced, which will show more of the detail of thi 
tibial plateau. 

Fractures of the tibial spine, though few iy 
number, were found to involve the base of the 
spine. It may be that those fractures at the base: 
represent sprain fractures of the crucial ligaments 
Fractures of the tubercle could represent either ; 
dislodgement of the semilunar cartilages, or mor 
likely, the result of forcible contact with th 
mesial surfaces of the femoral condyles wit! 
which they are in close relation. 

The fractures involving the anterior and po 
terior portions of the tibial head (Cases 29 and 3 
could probably have been classed under those « 
the tibial spine. 

Fractures of the femoral condyles were repre 
sented in their simpler form, that of the sing): 
condyle, or as a sprain fracture. 

Associated and related injuries. In § fractures oi 
the external tuberosity of the tibia, there was an 
associated fracture of the head of the fibula. In 
2 of the fractures of the internal tuberosity of th 
tibia there was also a fracture of the head of th 
fibula. With a total of 30 fractures of the tibia! 
tuberosities, this incidence of 7 fibular fractures 
would place the frequency of fractures of th 
head of the fibula with the tuberosities of th 
tibia at about 23 per cent. 

In 2 cases there was both a fracture of the tibia 
and femur into the one knee joint, while othe: 
associated fractures involved the humerus in 
the bones of the opposite leg in 4, and in individua! 
cases the ulna, the clavicle, the pelvis, the ribs 
the malar and nasal bones. 

Treatment. Twenty-seven patients came direct!) 
under the care of Surgical Division “C.”’ All 0! 
these fractures were treated as surgical eme: 
gencies. 

In cases in which reposition of the fragments 
was needed, the technique was fairly simple 
With the patient reclining on the fluoroscopic 
table, and under anesthesia, traction in a longi 
tudinal direction was made on the affected ex 
tremity. The patient was fixed to the table by 
means of a padded perineal post. A Collin’s cinch 
to the ankle, and passed around the waist of a 
third assistant furnished sufficient traction force 
The operator, guided by the fluoroscope, attempt 
ed to mold the bony fragments into suitable posi 
tion. In some, this could be accomplished man 
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Fig. 1a. Fig. 1b. 


Fig. 1. Case 1. a, Before operation; b, result 8'4 months 
alter operation, 


ually, in others molding was aided by the appli- 
cation of a Spanish windlass. The latter procedure 
was especially applicable to those fractures about 
the tibial head. No more forcible measures were 
recorded. 

Attention was particularly focused toward the 
replacement of the weight bearing planes to their 
proper relationship. In so doing, any genu varum 
or valgum, or “back knee” was corrected. 

After reduction, lateral, molded, plaster-of- 
paris splints were applied, extending from the 
perineum, down to and around the foot. During 
their application, the longitudinal traction was 
maintained, and the knee manipulated as little 
as possible. The knee was immobilized in slight 
flexion. 

The anesthetic employed depended largely 
upon the patient, open drop ether or nitrous oxide 
were used frequently. Recently spinal anesthesia 
has been employed with much satisfaction. 

None of the 40 cases recorded required open 
reduction. 

For those patients admitted to the hospital, 
the average period of hospitalization was 26 days, 
with a minimum of a day and a maximum of 95 
days. 

The molded plaster-of-paris splints were re- 
moved at frequent intervals to permit of care of 
the soft parts. 

Cotton and Berg have advised against open 
operation in the crushing fractures of the external 
tuberosity of the tibia. Their closed method com- 
prises a jamming back of the fragment to where 
it came from, mainly upward replacement. 

Cary described elaborately his method of re- 
duction. He did not employ the fluoroscope. 
Fixation was accomplished by plaster. 





Fig. 3 


Case 2. Condition before treatment. 
Case 3. Before treatment. 


Fig. 


lig. 


wn 


Bernard considered fractures of the tibial spine, 
and called attention to the necessity of open reduc- 
tion when the lateral meniscus would not permit 
a closed replacement of the fragment. 

Cubbins reported an unusual fracture in which 
the lateral meniscus was dislocated between the 
fragments comprising the external tuberosity and 
the head of the tibia. He advised open operation. 

There are some few injuries which may be 
grouped with “osteitis desiccans” in which the 
major manifestations are those of free joint body, 
and in which their removal completely relieves 
the patients of symptoms or disability. 

Cutler in a review of 38 fractures of the con- 
dyles of the femur, 15 of which involved the knee 
joint, called attention to their successful treat- 
ment by closed methods. Fractures of a single 
condyle were usually replaced without open oper- 
ation and maintained in a plaster dressing. Where 
both condyles were involved, with traction and 
plaster he obtained good results. Further atten- 
tion was called to the advice of Scudder, Speed, 
Cotton, and Wilson and Cochrane on this subject. 

Period of disability. The termination of the 
average period of disability was extremely diffi- 
cult. It has always appeared to be of little im- 
portance, so long as the patient, some time in the 
near future may be assured a good and useful ex- 
tremity. However, in accordance with the usual 
custom, an approximate idea was obtained. 

The plaster-of-paris splints were usually re- 
moved at about the sixth week. Where the frac- 
ture involved the tibial head, the patient was 
usually able to walk without the aid of a cane or 
crutch at about the third month. Several ap- 
parently needed the support of a cane or crutch 
a much longer period of time, up to 1 year. Ina 
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Fig. 4a. 


Fig. 4b. 


Fig. 4. Case 4. Before and after treatment. 


few cases the disability was in all probability 
permanent, though not complete (Cases 19, 25 
and 27). 

Complete return of function to the knee joint, 
as estimated on the basis of stability and strength 
as compared to the opposite knee joint, and ab- 
sence of untoward symptoms, was evident at 
about the fifth month, and from then on up to as 
much as 2 years. 

When the fracture was in the nature of a sprain 
fracture, walking without support was possible 
at about the fourth month. One patient (Case 
40) was using crutches after 15 months. The fact 
that this particular patient was receiving the 
benefits of a workman’s compensation as a result 
of this injury, may explain this unusual dis- 
crepancy. 

If the tibial spine was involved, without frac- 
ture of the tuberosities of the tibia, the period of 
disability was short, 2 weeks in 1 case, and 2% 
months in another. 

In those fractures of the femoral condyles, the 
patient was able to walk without the aid of addi- 
tional support, after 4 months. From that time 
on, up until 1 year, there was complete return of 
function. 

Swett advised 6 weeks’ immobilization for frac- 
tures of the tibial head, with knee joint involve- 
ment. Ollershaw, reviewing fractures of the femur 
as well as those of the tibial head, agreed with the 
above period of immobilization. He further ad- 
vised weight bearing after 3 months. In some of 
his cases, 18 months were required for complete 
return of function. 

Collins immobilized for but 1 month, which 
was then followed by gradual mobilization until 
complete recovery. His fractures were limited to 
the head of the tibia. Cotton permitted weight 
bearing in about 8 weeks. 

Each fracture should be treated according to its 
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Fig. 5a. Fig. sb. 


Fig. 5. Case 16. Before and after treatment. 


particular needs. As a rough guide, indeed, on 
may immobilize those fractures which involve th« 
knee joint for about 6 weeks. After removal oi 
whatever method of immobilization, guided activ: 
motion may be permitted, to re-establish joint 
motion, and to encourage return of muscular sup 
port. Weight bearing may be begun at the third 
month in those fractures which involve the tibia: 
head. When the fracture involves the condyles o! 
the femur, weight bearing may be permitted afte: 
4 months. Complete return of function is not to 
be expected for about 6 months, and then, de 
pending on individual circumstances. Some ma\ 
take longer, as long as 2 years. After this time, 
one may expect that whatever disability remains, 
may be permanent. 

Results. In order that one might correlate to 
some degree the extent of bone injury with the 
ultimate result, all cases have been tabulated 
(Table IV) with their last follow-up report, and 
classification. One (Case 24) undoubtedly a 
Charcot joint was omitted in the summation of 
these statistics. Of the remaining 39 patients 
33, or 84 per cent, were followed. 

The results have been classified on the basis o! 
complete anatomic, symptomatic, and economi: 
recovery, after the method originating at th 
Massachusetts General Hospital. The figure 4? 
represents a 75 to 100 per cent anatomical resto 
ration. It would appear unnecessary, and in fac! 
extremely difficult to attempt a closer definitio: 
of anatomic restoration. This definition must b 
based on the gross appearance of the knee, it 
conformation and alinement. When the anatom 
ical restoration is judged from the roentgenogran 
no single case would rate an anatomical 4. 

Where the correct relationship of the weigh 
bearing planes has been restored, and the patien 
or examiner admits of no deformity and an ab 


‘Despite roentgenographic appearance. 
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Fig. 6a. 


Fig. 6b. 


Before and after treatment. 
Before and after treatment. 


Fig. 7a. 
Fig. 6. Case 17. 
Fig. 7. Case 25. 


sence or preternatural mobility, one must admit 
of a 4? anatomical result. Where function has 
been completely restored, in the knee joint par- 
ticularly, functional restoration depends in large 
part on anatomic restoration. 

A second figure 4 represents a complete absence 
of symptoms, and a last 4 signifies a full economic 
restoration. 

For example: 4?-3-2 would signify 75 to 100 
per cent anatomic restoration, 50 to 75 per cent 
symptomatic relief and from 25 to 50 per cent 
economic recovery. 

The follow-up reports are summarized for each 
type of fracture: 

External tuberosity of the tibia. Of 15 patients 
12 were followed. Eleven of the 12, or g1 per 
cent presented 4?-4~—4 results. 

Internal tuberosity of the tibia. Seven out of 8 
patients were followed. Three or 43 per cent, pre- 
sented 4?-4-4 results. 

Fractures of both tuberosities. All 4 patients 
were followed. Two cases presented 4?-4-4 re- 
sults. One case (Case 25) represents the result 
of a compound fracture. Another case (Case 27) 
undoubtedly represents a fracture wreck, the re- 
sult of too early weight bearing, or poor fixation. 

Fractures of the anterior and posterior portion of 
the tibial head, and the spine. Five patients re- 
ported and all presented 4?-4-4 results. All rep- 
resented good anatomical reposition of the bony 
fragments. 

Fractures of the condyles of the femur. Five of 
the 6 patients reported. But 2 at this time pre- 
sented 4?-4-4 results. To this group it would ap- 
pear fair to include 2 cases (Cases 35 and 38), 
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Fig. 8b. 


£. 


Fig. 8a. 


Fig. 8. Case 26. Before treatment; anteroposterior and 
lateral views. 


which after a longer period of convalescence may 
be expected to report more favorably. One case 
(Case 40) a sprain fracture, hobbling about on 
crutches after 15 months, represents a gross fail- 
ure on the part of the workmen’s compensation. 

The follow-up reports have been considered 
from the standpoint of their relationship to a good 
anatomical restoration of the bones involved or 
to a poor anatomical restoration. 

In the fractures of the external tuberosity of 
the tibia, 5 showed a good anatomical reposition 
of the bony fragments in the post reduction 
roentgenogram. All practically have presented 
4?-4-4 results. One, at 5 months had slight pain 
on walking. In 7 fractures, in which the post- 
reduction roentgenogram showed but a poor ana- 
tomical reposition of the bony fragments, all re- 
ported favorably. 

In those fractures of the internal tuberosity of 
the tibia, 6 showed a good reposition of the bony 
fragments in the postreduction roentgenogram, 
5 of which to all practical purposes presented 
4?-4-4 results. Two have been reported at 10 
months, and 1 year, prior to the completion of 
convalescence. In but 1 fracture, where a poor 
anatomic restoration was recorded by the post- 
reduction roentgenogram (Case 19) the ultimate 
result was poor. 

For the entire group of 33 patients followed, 
4?-4-4 results were recorded in 70 per cent. With 
a longer period of convalescence in a few patients, 
a better report may be expected. Of the re- 
mainder, with the exception of the patient (Case 
25),who suffered a compound fracture, there were 
only minor deformities; a few symptoms in the 
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Fig. ga. Fig. ob. 
Fig. 9. Case 27. Before and after treatment. 
Fig. 10. Case 32. Before treatment. 


order of occasional pain, or weakness and insta- 
bility of a lesser degree, and but slight economic 
impairment as a result of the injury. There were 
no cases of non-union. One case (Case 23) had a 
resultant, loose semilunar cartilage. 

In several patients the follow-up data has ex- 
tended beyond a period of 5 years (Cases 1, 7, 
15, 16, 20, 23, 27, 30, 34, and 37). In none of 
these could the ultimate results have been inter- 
preted as being complicated by an arthritis. All 
of these with but 2 exceptions (Cases 23 and 27) 
presented 4?-4-4 results. Attention has been 
called to the occurrence of chronic arthritis by 
Collins. 

SUMMARY 

A series of 40 fractures of the tibial head and 
femoral condyles has been presented. All were 
treated by closed methods. None were reduced 
at open operation. For those patients admitted 
to the hospital, treatment mainly consisted of an 
early fluoroscopically controlled reduction, under 
a selected anesthesia. Immobilization was ac- 
complished with molded plaster-of-paris splints. 
Splints were usually removed at the end of 6 
weeks. Weight bearing was permitted at about 
the third month in those fractures of the tibial 
head. Weight bearing was permitted at about the 
fourth month in those fractures of the condyles 
of the femur. Complete return of function was 
observed at about the sixth month, and on up to 
the second year. 

Eighty-four per cent of 39 fractures were fol- 
lowed. Seventy per cent presented 4?-4-4 results. 

On the basis of this data it appears justifiable to 
conclude that the closed method for the treatment 
of fractures of the tibial head and femoral con- 
dyles, which enter upon the knee joint, offers sat- 
isfactory results in even particularly severe in- 












Fig. 11. Fig. 12. 


Fig. 11. Case 35. Before treatment. 
‘ig. 12. Case 36. Before treatment. 


juries, where attention is paid to early reductio: 
with individual judgment as to the need of 
cabinet maker’s restitution of fragments, fo 
lowed by ample protection during convalescenc: 


Case tr. E. I., female, aged 33 years. X-ray examinativ 
showed a comminuted, crushed fracture of the head of t/ 
left tibia, with special involvement of the external tubero 
ity and considerable widening of the joint surface. Th 
head of the fibula was likewise fractured (Fig. 1a). 

Sixteen months after the injury, the patient wrote tha 
she felt no ill effects from the fracture. She was examine: 
about 8% years after fracture. She walked without a limp 
There was no limitation of motion, nor was there prete1 
natural mobility. She suffered no pain either when weigh 
bearing or walking. She stated that when walking uj 
stairs, she tended to favor the left knee slightly. 

X-ray examination at this time showed the fragment 
united in good position (Fig. 1b). 

Class—4?-4-4. 

Case 2. J. W., male, aged 35 years. X-ray examinatio1 
showed a comminuted, crushed fracture of the externa 
tuberosity of the head of the left tibia, with widening of th: 
tibial plateau (Fig. 2). Lateral molded plaster splints wer: 
applied 2 days later. He was discharged from the hospita 
seven days after injury. The splints were in place, and hi 
was up on crutches. 

No follow-up. 

Case 3. H. G., male, aged 53 years. X-ray examinatioi 
showed a comminuted, crushed fracture of the externa 
tuberosity of the left tibia, involving the articular surfac: 
as far as the spine. In addition there was a comminute: 
fracture of the head of the fibula, with comminution of th: 
shaft (Fig. 3). Approximately thirteen months after injur 
he was doing light farm work, and although he stated tha 
his knee was weak and wobbly, he was able to walk up 
stairs without difficulty. 

In reply to a questionnaire about 4 years after injury, th 
patient stated that it was fully 2 years before his kne 
appeared to be as strong as it was prior to the fractur¢ 
There was no pain, unusual weakness or swelling. He ha 
no deformity. He was not afraid to bear full weight. H 
added, that, after hours of unusual strain, like a long wal 
over the hills and through the woods over rough groun: 
the knee would feel a little lazy and tired, but would full 
recover in an hour. 

Class—4?-4-4. 

















ELIASON AND EBELING: 


Case 4. G. McB., male, aged 50 years. X-ray examina- 
on showed a comminuted, crushed fracture of the ex- 
rnal tuberosity of the right tibia, with considerable widen- 


ig of the joint surface and irregularity in contour. The 
osterior aspect of the external tuberosity was depressed. 
here was in addition, a comminuted fracture of the right 
imerus at the junction of the lower and middle thirds, 
ith marked anterior bowing, but otherwise good position 
ig. 4a). Four and a half months after injury the patient 
alked with the aid of a cane. He had no limitation of 
iotion, nor was there preternatural mobility. 


Seven and a half months after fracture, there was good 
natomic restoration, with a good symptomatic and 
conomic — 

Class—4?-4-4 


CasE 16. J. B., “female, aged 35 years. X-ray examination 
howed a comminuted fracture of the plateau of the in 
ernal tuberosity, of the left tibia, with the fragments in 
sood position (Fig. 5). Approximately 2 years later she 
presented a complete recovery, with a good anatomical, 
ymptomatic, and economic result. Approximately 5 years 
ifter fracture she stated that she had no discomfort or 
interference with function whatsoever. There was no 
deformity. She walked without a limp. She did not tend 
io favor that knee. 

Class—4?-4-4. 

Case 17. A. R., male, aged 47 years. Ten months after 
injury the patient presented himself to the Surgical Out- 
Patient Department with the complaint of pain on walking. 
X-ray examination showed an oblique fracture of the upper 
end of the tibia, extending from the internal aspect of the 
shaft, upward to involve the articulating surface. There 
was a similar fracture of the upper end of the fibula. The 
fragments had united in good position (Fig. 6). 

Class 4?-3-3. 

CASE 25. M.S., female, aged 56 years. X-ray examina- 
tion showed a comminuted, crushed fracture of the head of 
the tibia on the left side, with the fracture lines entering 
onto the joint surface. The fragments were in good 
position (Fig. 7). 

In reply to a questionnaire, approximately 9 years after 
the fracture, the patient stated that the knee joint was 
completely ankylosed. A sequestra had been removed 4 
years ago. 

Class—o-2-3. 

Case 26. R.R., male, aged 33. X-ray examination 
showed a fracture of both tuberosities of the right tibia, 
with the fracture lines extending into the knee joint. The 
fragments were in good position (Fig. 8). At 3 months, and 
at 1 year after the fracture, the patient presented a good 
anatomical, symptomatic and economic result. 

Class—4?-4-4. 

Case 27. C.G.,male,aged 45 years. X-ray examination 
showed a crushed fracture of the tibial head, with the frag- 
ments in good position (Fig. ga). In reply to a question- 
naire about ro years after injury, the patient stated that 
he was wearing a walking brace. There was no pain, 
weakness, or wobble, nor was he afraid to bear full weight. 





TREATMENT 





OF FRACTURES OF TIBIA 


007 








He limped, however, and there was a persistent bow of the 
injured knee. 

Class—2-3-3. 

CASE 32. R.C., male, aged 16 years. X-ray examination 
showed a fracture of the articular surface at the base of the 
inner tubercle of the spine. There was no displacement 
of the fragments (Fig. 10). Examination of the patient 
about 9 months after injury, showed a full anatomical, 
functional, and economic recovery. He stated that his knee 
joint was as strong as its fellow, 2s early as 2'%4 months 
after injury. He was not afraid to bear full weight on that 
knee, nor did he favor it when walking. 

Class—4?-4-4. 

CASE 35. W.C., male, aged 54 years. X-ray examination 
showed a comminuted fracture of both bones of the left 
leg, below the knee joint. There was a comminuted 
fracture of the internal condyle of the right femur, with 
the fragments in good position. There was, in addition, a 
comminuted fracture of the head of the right fibula, the 
fragments, likewise in good position (Fig. 11). At follow-up 
4% months after injury, he was able to walk without the 
aid of a cane or crutch. Examination about 5 months after 
the fracture, showed that flexion of the knee joint was 
limited to about 50 degrees. The joint was not as strong as 
it had been prior to injury. There was no pain, and the 
patient was not afraid to bear full weight upon it. He did 
not favor that joint when walking. There was no de- 
formity. He observed occasional soft tissue swelling. 

Class—4?-3-3. 

CASE 36. F. P., male, aged 48 years. X-ray examination 
showed a longitudinal fracture of the lower end of the shaft 
of the left femur, with a splitting off of the external condyle. 
The fragments were in excellent position (Fig. 12). At 
follow-up, 6 months after injury, the patient presented a 
complete return of function. There was no deformity. 
weakness, pain or limitation of motion. 

Class—4?-4-4. 
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S HAS been pointed out, prolonged drainage 
of the biliary tract is advisable under cer- 
tain conditions, such as removal of stones 

from the common bile duct, infection and suppu- 

ration in the biliary tract, and reconstruction of 
the duct over a T tube. Whenever the common 
bile duct is opened for any purpose, a tube should 
be left in the duct. If a T tube is employed, com- 
plete control of the flow of bile can be maintained; 
the bile may be allowed to discharge freely to the 
outside through the long arm of the T tube or it 
may be forced into the duodenum by clamping off 
the tube. In certain instances drainage by this 
method has been continued for as long as a year. 

We have not had the experience of having a stric- 

ture of the duct follow the procedure, and if the 

duct is patent there is no danger that a biliary 
fistula will persist after the tube is removed. 

It is always desirable to know just what has 
taken place in the biliary tract and whether the 
ducts are patent, before removal of the tube is 
considered. From a clinical standpoint, this can 
be determined fairly accurately. One can be sure 
that the duct is patent if there is no discomfort in 
the upper part of the abdomen, no jaundice ob- 
served either clinically or by tests of serum, if 
the stools are of normal color, and if there is no 
leakage around the tube during the time that it 
is clamped off. However, in certain instances, 
although the ducts are wide open, only a small 
quantity of bile will be discharged. This is indica- 
tive of the degree of hepatic injury that has oc- 
curred. The jaundice will be slow to subside, and 
the stools will be slow to take on a normal color. 
Any measure that can be carried out that will give 
a better understanding of the whole situation will 
be advantageous. 

In the past, visualization of the common bile 
duct was possible only occasionally, if there was a 
reflux into the biliary tract after an opaque meal. 
Sometimes other biliary radicals were seen. Ven- 
ables and Briggs reported 2 cases of visualiza- 
tion of the biliary ducts after a barium meal. In 
1 of these a stone in the common bile duct had 
trapped some barium above its level in the duct. 
In the other case there was obstruction high in 
the jejunum and medium was forced into the 
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common bile duct, gall bladder, and some of th 
biliary radicals. Visualization has also been mad 
possible by injecting medium through a tub 
placed in the gall bladder or in the stump of th 
cystic duct after cholecystectomy. Sometime 
following the Graham-Cole testi, both the ga 
bladder and the common bile duct are visualize: 

A new method of studying the biliary tract wa 
suggested to Gabriel by the publication of Gin: 
burg’s and Benjamin’s study of biliary fistula b 
the injection of lipiodol. Gabriel injected a radi: 
paque oil through the T tube that had been place 
in the common bile duct for drainage. Overho! 
employed this method, and reported results in 
series of cases. With this procedure, it is possib! 
to prove definitely the patency of the ducts whil: 
the T tube is still in position. Sometimes the m« 
dium reaches the smaller biliary passages, and a: 
opportunity is given to visualize these radical 
and obtain a better understanding of the existen' 
pathological processes. 

We have used this method in 4o cases. Thi 
patient is placed under the fluoroscope and th« 
radiopaque oil is injected; thus the passage o 
the medium through the biliary tract may bh 
watched. It is not wise to carry out the procedur: 
if patients have recently had chills or fever. Th 
patients in our series have all been ambulatory 
in no instance have injections been made earlie: 
than 2 weeks after operation. Although the litera 
ture contains an occasional report of ill effect 
from the procedure, we have not had such ex 
perience. After the fluoroscopic examination 
more of the medium is injected into the trac 
through the T tube, and a flat plate of the abd 
men is made. In some cases we have used a 
much as 15 to 20 cubic centimeters of the solu 
tion. 

If the liver has not been injured, and the com 
mon bile duct is not obstructed, the medium wi 
flow into the duodenum so freely and so quick! 
that visualization of the biliary radicals is no 
possible. The following case is illustrative. 

CAsE 1. A woman, aged 38 years, gave a history indic: 
tive of chronic cholecystic disease, existing for sever: 


years. Operation revealed chronic cholecystic disease wit! 
out stones. The common bile duct was thick walled an 
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Radiopaque oil injected through T tube which 
was placed in common bile duct 3 weeks previously. The 
distribution of this medium reveals that the ducts are 
patent. 


about three times normal size. When it was opened, the 
bile appeared normal, but was under some tension. No 
calculi, but definite cholangitis was present. A T tube was 
inserted into the duct for the purpose of prolonged drain- 
age of the biliary tract, and cholecystectomy was per- 
formed. The tube was left in place for 3 weeks, and before 
its removal, opaque medium was injected into the tract; 
this revealed that the ducts were patent, since the oil 
flowed freely into the duodenum, and there was no evidence 
of its presence in the biliary tree when a flat plate of the 
abdomen was made (Fig. 1). 


If the function of the gall bladder has been 
completely destroyed by disease, there will usu- 
ally be dilatation of the common bile duct and 
other biliary radicals. This may even be more 
manifest if there is also obstruction of the duct, 
such as is caused by stone. Insertion of the me- 
dium in these cases will show the dilatation of the 
duct and often some of the medium will reach the 
smaller biliary radicals. This is illustrated in the 
following case. 


CasE 2. A man, aged 42 years, had had recurrent at- 
tacks of pain in the right upper quadrant of the abdomen 
for 20 years. Jaundice was sometimes present. A diagnosis 
was made of chronic cholecystitis with cholelithiasis and 
stone in the common bile duct. At operation it was found 
that the gall bladder was large and cystic, and that its 
function had been completely destroyed. The common bile 
duct was dilated and contained calculi. There was stony 
material in the ampulla of Vater. Cholecystectomy was 
performed and after removal of the débris from the com- 
mon bile duct, a T tube was inserted for prolonged drain- 
age; it was removed at the end of a month. After the pa- 
tient had gone home he had two severe attacks of pain in 
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Fig. 2. Radiopaque medium injected in dilated common 
bile duct, fills the duct; there is no medium in bowel. The 
biliary tract was drained by T tube for 6 months after re 
moval of stones from the common bile duct 


the right upper quadrant of the abdomen without jaundice. 
Eight months later he returned because of further attacks. 
A second operation revealed that the common bile duct 
was thick walled and dilated to about four times normal 
size. The bile in the duct was under some tension. One 
large stone and several smaller ones were removed, after 
which a tube passed readily into the duodenum. A T tube 
was placed in the duct to insure free prolonged drainage. 
After it had been in place 6 months, radiopaque oil was in- 
jected through the T tube and the ducts were found to be 
markedly dilated, but patent. Some of the medium even 
entered the smaller biliary radicals. There had been no 
recurrence of symptoms, and no discomfort on clamping 
off the tube for as long as 24 to 48 hours. The patient felt 
that he was in good condition. We were certain that the 
ducts were patent, and that the opening in the duct would 
close promptly after removal of the tube. This proved to 
be the case (Fig. 2). 


In 1 case the greater part of the biliary tree was 
well visualized, including some of the smaller 
radicals, yet there was no obstruction to the flow 
of the medium into the duodenum. The common 
bile duct was open. The wide dispersal of the 
medium through the biliary tree was undoubtedly 
made possible by the compensatory dilatation. 
Intermittent obstruction of the duct by stone over 
a period of years had undoubtedly increased the 
dilatation. 

CASE 3. The patient, a man aged 34 years, had had 
severe colic in the right upper quadrant, associated with 
chills and jaundice, over a period of years. Two years 
before our examination, his gall bladder had been drained, 
with temporary relief of symptoms. One year later chole 
cystgastrostomy was performed without relief. During 


Fig. 3. T tube drainage of common bile duct for 5 
months following removal of stones; medium injected 
through T tube flows freely into duodenum; the biliary 
tree is well visualized. 


this period he had become addicted to morphine because 
of continuance of the colic-like pain and the associated 
jaundice. A diagnosis was made of stone in the common 
bile duct. Exploration disclosed that the gall bladder was 
anastomosed to the stomach. The anastomosis was dis- 
connected and the opening in the stomach closed. The 
common bile duct was then opened. It was filled with foul 
bile under tension, many small stones, and much mucus. 
After removal of the calculi, a curved forcep passed readily 
into the duodenum. A T tube was placed in the duct for 
prolonged drainage, and a dressed tube was stitched into 
the gall bladder. The liver was infected, and there was 
rather extensive enlargement in the head of the pancreas. 
Five and a half months after this operation, the patient 
returned. He was in good condition. There was no ex- 
ternal drainage through the long arm of the tube, no jaun- 
dice, and stools were of normal color. The ducts were 
studied by injection of the opaque medium and found to be 
patent. The tube was then removed from the duct with- 
out difficulty. There was slight drainage of bile afterward, 
but the patient was able to start for home the following 
day. He reports that he has remained well (Fig. 3). 


Should discomfort arise on clamping off the 
external branch of the T tube, or should jaundice 
increase, one can be reasonably certain that there 
is some obstruction in the duct. The use of radio- 
paque oil will disclose the condition, which is 
illustrated by the following case. 


CAsE 4. A man, aged 62 years, had had cholecystectomy 
performed in 1930 because of cholecystic disease with 
stones. He came to the clinic 7 months later with an ex- 


ternal biliary fistula and obstructive jaundice, which was 
due to a stone in the common bile duct. In spite of the 


SURGERY, GYNECOLOGY 





AND OBSTETRICS 


Fig. 4. Common bile duct drained for 2 months with 
tube, following removal of stones from the ampulla; inj: 
tion of radiopaque medium revealed that duct is 
structed; lateral choledochoduodenostomy was necessa 
19 months later. 


drainage of bile to the outside, the jaundice had persist« 
At operation, it was found that the liver was slight 
atrophic. The common bile duct was tremendously « 
lated and easily admitted the first finger. Stony materi 
was removed from the ampulla of Vater. There was so1 
inflammation in the tissues at the lower end of the comm: 
bile duct. The head of the pancreas was enlarged. T! 
right hepatic duct was not seen. A T tube was inserte:! 
into the common bile duct with the idea that it was to 1 
main until the jaundice subsided. It was thought at t! 
time that lateral anastomosis between the common bi 
duct and the duodenum might be necessary later. Hoy 
ever, we were sure the duct was open at times, since b 
was recovered from the duodenal contents. Injection 

the opaque medium through the T tube showed that t! 
duct was tremendously dilated. 

The T tube was removed 2 months after its insertio 
The fistula gradually closed. Nineteen months after r 
moval of the tube, lateral anastomosis between the duod 
num and the common bile duct was necessary on accou! 
of jaundice and colic. Posterior gastro-enterostomy w 
made at the same time, because of impending duoden 
obstruction (Fig. 4). 


CONCLUSIONS 

We feel that this method of determining tl 
patency of the common bile duct affords a bett: 
understanding of postoperative conditions in tl 
biliary tract which have necessitated drainage | 
the T tube. Should obstruction exist, its exte: 
can often be ascertained. If the ducts are four 
to be patent, it may be assumed that there will | 
no external drainage on removal of the tube. Th: 
knowledge concerning individual cases will |! 




















more complete, and the final results can be more 
definitely estimated. 
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rTNHE recent request of the American College 
of Surgeons for details of the results in cases 
of malignant disease treated in 1924-25-26 
furnished the occasion for this series of cases. 
This report deals with 79 cases of carcinoma cervix 
uteri treated by me with radium during the years 
1924-25-26, all of which were proved by his- 
tological examination of biopsy specimens. 


CLINICAL RECORD 


The histories recorded in these cases showed the 
usual complaints of vaginal bleeding, vaginal 
discharge, and occasionally some pain. The age 
incidence, however, was of some interest. The 
greatest number of cases, as is usual, occurred 
between the ages of 41 and 55 years. The young- 
est patient treated was 26 years, there being 3 of 
this age. The youngest 5 year cure was 37 years 
of age, there being 3 of this age. The figures 
regarding the number of pregnancies were not 
remarkable except that ro per cent of the patients 
had never been pregnant. This percentage was 
almost identical with that reported by me (3) 
in an earlier series of cases. 

A special effort was made to determine the 
delay in consulting a physician, the responsibility 
for such a delay being the patient’s; and the delay 
in satisfactory treatment after a physician’s 
advice, this delay being at times the respon- 
sibility of the patient and at times that of the 
physician. The average delay in consultation was 
2.6 months. The shortest total delay was 3 days 
and the longest total delay 3 years, the average 


total delay for the entire series being 8 months. 
lhis last figure is particularly interesting as the 


average total delay for the 5 year cures was 4.8 
months. These figures emphasize the necessity 
for prompt treatment if permanent cures are to 
be obtained. 


EXAMINATION 


These cases were classified according to the 
original classification used by the American Col- 
lege of Surgeons: (1) primary case; (2) recurrence 
in vaginal wall following panhysterectomy for 
cancer; (3) recurrence deep in pelvis following 
panhysterectomy; (4) carcinoma of cervix follow- 
ing supracervical hysterectomy. 

(A) Disease limited to cervix; (B) disease 
involving uterine cavity or vaginal wall; (C) 


disease involving broad ligaments; (D) wide 
fixation, remote metastases. 
Most of our cases were classified as 1 B.C., 


involvement both of the vaginal wall and broad 
ligaments being present in most of them. In 
addition a + or — was added to this classification, 
+ meaning a proliferative and — a destructive 
growth. A typical + case was a papillary growth 
filling the upper vagina. A typical — case was 
crater formation with no _ projecting cervix. 
These extremes were easy to classify but all 
cases, even those where proliferation or destruc- 
tion was not marked, have been classified, accord- 
ing to the opinion of the operator at the time of 
treatment, as either + or —. 


DETAILS OF TREATMENT 


Glass seeds were used for all implantations and 
X-ray was used to supplement the radium only in 
9 of the 79 cases. This technique has now been 
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changed by using gold radon implants and usually 
by the addition of X-ray treatment after the 
radium treatment, but the figures given are based 
on the old method of treatment. A _ typical 
radium treatment consisted of one 75 milligram 
tube, screened with o.5 millimeter silver, 1 
millimeter brass, and 1.5 millimeters rubber or 
aluminum, applied within the cervical and 
uterine canals for 36 hours, making a dosage of 
75 X 36 equals 2700 milligram hours. In addition 
the cervix was implanted with 12, 1 millicurie glass 
implants of radon making an additional dosage 
of 12 X 1 X 132 equals 1584 millicurie hours or a 
total dosage of 2700 + 1584 equals 4284 milligram 
and millicurie hours or 32.45 millicuries destroyed. 
The maximum dosage was 10,464 milligram hours, 
the average dosage being 4287 milligram hours, 
corresponding very closely to the typical dose 
given above. The largest dose in the series of 
5 year cures was 7248 milligram hours, the average 
dose being 4428 milligram hours. 

Seventy-seven and two-tenths per cent of the 
patients received one radium treatment, 16.5 per 
cent received two radium treatments, and 6.3 
per cent received three treatments. Of the 5 
year cures 76.9 per cent received one treatment, 
23.1 per cent two treatments, there being no 5 
year cures among the patients receiving three 
treatments. I believe that it is useless to try to 
accomplish too much by increasing the radium 
dosage. 

COMPLICATIONS 

Of the complications following treatment the 
development of fistula alone has been analyzed. 
Two patients developed rectovaginal fistulae and 
4 developed vesicovaginal fistula. One patient 
developed both rectovaginal and vesicovaginal 
fistule. This patient, however, had diabetes 
which may have been a factor in causing excessive 
necrosis after irradiation. Three of the vesico- 
vaginal fistulae developed in patients where the 
tumor was originally classified as 1 D. — , primary 
cervical growth with wide fixation and crater 
formation. In all of these the pre-operative 
examination showed rather marked involvement 
of the bladder wall and the fistula was probably 
an inevitable complication independent of the 
treatment, as these patients each received a single 
small dose of radium. The two rectovaginal 
fistulz occurred in patients where the growth was 
classified as 1 B.C. +. In both of these three 


radium treatments had been given in the endeavor 
to control a bulky growth which would not re- 
spond well to treatment. In these cases the re- 
peated irradiation may have been a cause of the 
fistula. 
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RESULTS 
An effort was made to establish some connec 
tion between the + and — classification and 


prognosis. The average duration of bleeding 
control in the + cases was 30.4 months, and in the 
— cases 18.9 months. The average duration of 
life after treatment in + cases was 35.5 months 
and in — cases 21.4 months. Eight of 13, 5 year 
cures were classified as + and 5 as —. This 
would seem to indicate a better prognosis in the 
+ cases. 

Of the 13, 5 year cures 3 were classified as 1 A. 
6as 1 B.C., 1 as1 D., 1 as 2B.,1as4B., and 1 
as 4 B.C. There were 3, 5 year cures among ; 
patients classified as 1 A., the definitely operable 
group in the old statistics. 

The 5 year cures for each year were as follows: 
1924 series (17 patients, 1 cure) 5.8 per cent: 
1925 series (25 patients, 4 cures) 16 per cent: 
1926 series (37 patients, 8 cures) 21.6 per cent 
This gives 16.4 per cent of 5 year cures for the 
entire series of seventy-nine cases. In computing 
these percentages all untraced patients wer 
included and counted as dead. 


HISTOLOGICAL CLASSIFICATION 


‘Histological grading of the entire group was 
made according to the criteria of Martzloff. 
In 69 instances the grading was made directl\ 
from the microscopic sections and in ro instances, 
in which the sections were not available, the 
microscopic descriptions were deemed adequate 
for grading. In applying the criteria of Martzloti 
it was recognized that there was a certain degree 
of overlapping of the groups and in such cases th: 
dominant cell type determined the group. Grou) 
I was comprised not only of tumors which were 
keratinizing and tumors containing prickle cells 
but also all of those in which the cells resembled 
those of the upper layers of cervical epithelium 
Group II consisted essentially of transitional cell 
tumors, although many of them were more or less 
differential in certain portions. Group III in 
cluded undifferentiated tumors, many of which 
were composed of spindle cells, while others were 
so completely anaplastic as to be best character 
ized as carcinoma simplex. Adenocarcinomat 
were grouped separately but were not given « 
group number. 

CONCLUSIONS 

Table I shows the total delay in treatment, th: 
duration of bleeding control and the duration o! 
life after treatment in all cases classified according 
to the cell differentiation. 


4 am indebted to Dr. Alan R. Moritz of the Institute of Pathology 
Western Reserve University for the histological grading of these tumor 









































TABLE I 
Bleedin . 
carpow | cows | iy, | ta | 
‘ ell differentiated. se 23 6 24 32 7 
Po tially differentiated 38 8 19 _ an 
Undifferentiated...... 13 ‘a 9 23 —* ; 
Ade nocarcinoma. oA 5 i to Pry .~ | 48 7 











Table II shows the 5 year cures grouped 
according to the cell differentiation. 














TABLE II 
. Per cent 
" " No. of 5 
Cell group Cases cane | OLS year 
year cures Resua 
Well differentiated.............. 23 4 17.3 
Partially differentiated.......... 38 5 13.1 
Undifferentiated................ 13 2 1,4 
Adenocarcinoma.............0+. 5 2 40.0 














It must be borne in mind that the variation in 
group survival is not alone an index of the 
inherent malignancy of the histological types, 
but also an index as to their susceptibility to 
radium. According to Martzloff the undifferen- 
tiated cells compose what is inherently the most 
malignant group and his follow up records in- 
dicate that to be true in cases treated surgically. 
Healy and Cutler however, show much better 
results in advanced cases of the undifferentiated 
cell group than in advanced cases of the well 
differentiated cell group where the patients were 
treated by irradiation. 


POMEROY: CARCINOMA OF THE CERVIX 
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SUMMARY 


1. Ina series of 79 cases no 5 year cures were 
obtained in patients below the age of 37 years. 

2. The average total delay before treatment 
was 4.8 months in the 5 year cures, contrasting 
with 8 months in the entire series. 

3. The gross examination was the greatest 
single aid in estimating the prognosis, extremely 
good results being obtained in cases where the 
disease was limited to the cervix, the diagnosis 
being made early and treatment started promptly. 

4. The proliferative tumors gave better results 
than the destructive tumors, as to duration of 
bleeding control, duration of life, and percentage 
of 5 year cures. 

5. The 5 year cures by years were as follows: 
1924, 5.8 per cent; 1925, 16 per cent; 1926, 21.6 
per cent. 

6. The degree of cell differentiation seems to 
have little influence on the percentage of 5 year 
cures obtained in each group. However, the best 
results, 2, 5 year cures among 5 patients treated, 
were obtained in the adenocarcinomata. 
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LIOPSOAS or more properly iliopectineal 
bursitis has been recognized since 1834 (13). 
At least, medical history recorded its recog- 
nition at that time. In 1925, when a survey of the 
literature on this subject was made by Gatch 

and Green, only 33 cases had been recorded. 

Since 1925, 4 additionl cases have been reported. 
It would seem, therefore, that the condition is of 
infrequent occurrence, but a consideration of the 
reported cases in the light of our knowledge con- 

cerning burs, forces one to the belief that the 
reported cases represent only those lesions of the 

iliopectineal bursa which had progressed to a 

point where surgical measures were deemed 

necessary as treatment and, incidentally, made 
the recognition of the condition possible. 

The length of time for which the symptoms of 
the condition existed before the correct diagnosis 
was made (2) is, in itself, an indication that the 
condition may exist unrecognized for many years. 

The desirability of early recognition of the 
lesion when it is present is important for several 
reasons. The proximity of the iliopectineal bursa 
to the hip joint and the symptoms common to 
lesions in both the bursa and the joint render a 
correct diagnosis desirable, if not imperative, 
when the question of surgical interference arises. 
The proximity of the iliopectineal bursa to the 
inguinal and femoral rings undoubtedly has 
resulted in many herniotomy operations on a 
faulty diagnosis with failure to relieve the symp- 
toms. 

The condition is intractable under the most 
intelligent treatment and, if undiagnosed, is most 
unlikely to receive adequate treatment. Then, 
too, in the field of traumatic surgery, in which 
field most of the lesions of this bursa may be 
found, prognosis is important and an intelligent 
prognosis cannot be given if the true lesion is 
not recognized. 

HISTORICAL 

The first case of iliopectineal bursitis reported 
was from Germany by Fricke in 1834. The 
patient was a carter and the pain was referred to 
the knee. In 1847, Joly reported a case and wrote 
what is still one of the outstanding papers on this 
condition. The right diagnosis was made in this 
case before operation. In 1859, Chassaignac 
reported a case in which cure was obtained by 
injection of equal parts of water and iodine. In 
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BURSITIS 


1868, Heineke reported the first case in a female 
and noted that active motion of the hip was 
limited and weak, while passive motion was free 
and painless. An additional case was added i: 
1873 by Rose. In 1880, Charleston removed « 
cyst which extended from within the pelvis down 
to the knee. The extent of this cyst has cause! 
some writers to exclude this case from the serie: 
In the same year Schaeffer reported a case whic!; 
seemed to have its origin in an injury 2 years 
previously. Prengrueber in 1885 reported a casi 

the tumor mass of which interfered with moticn 
in the hip, caused pain along the course of the 
anterior crural nerve, and extended up beneath 
Poupart’s ligament. In the same year, Baker 
reported a case having symptoms for g years. 
In 1887, Sprengel reported a case in which the 
bursa communicated with the hip joint. Two 
years later, Hoffa reported a case in which the 
limb was in partial flexion, slightly abducted 
and externally rotated. Motion in the opposite 
directions was limited and painful. Mondain 
about the same time, pointed out the communica 
tion between the bursa and the hip joint. In 
1891, Dagron reported Le Dentin’s case in which 
infection developed and extended to the hip joint 
through a communication, causing the death o/ 
the patient. Sonneborn added a case in 1894 an! 
the following year, Durville, in a study of the 
condition, pointed out that weakness of the lim!) 
might be a symptom of the condition and that th: 
referred pain to the knee was due to the relation 
of the enlarged bursa to the anterior crural nerve 
Mommsen, about the same time, reported 2 cases 
in 1 of which the femoral artery was pushed fo: 
ward. Zuelzer, writing on “ Diseases of the Bursic 
of the Hip” in 1899, gave injury as the etiolog) 
in the majority of cases and regarded syphilis 
and rheumatism as contributing factors. De Wec! 
and Duprez in 1900 found an enlarged bursa 
containing several chondro-osseous bodies. Delbet 
reported similar findings in 1902. Lund reportc:| 
3 cases in the same year and gave the results o/ 
his study of the bursa in 18 cadavers. He foun: 
the bursa to extend up over the brim of the pelv's 
in 50 per cent of the specimens examined. Culle: 

in 1910, found cartilaginous plaques in the wai! 
of a cyst which was very large and occupied 

large space in the abdomen. Pisano, in 19! 

found his specimen to have an endothelial lining 




















O'CONNOR: 


Kummer found cedema and varices as a result 
of the pressure of the tumor on the venous trunk 
in front of the hip. In 1925, Gatch and Green 
collected 32 cases from the literature and added 
: case. They found 23 of the 32 to be of the 
traumatic or non-infectious variety. They clas- 
sified the cases as pyogenic, tuberculous, syphil- 
itic, and cystic. They further pointed out that 
symptoms may be present for years before the 
appearance of a tumor. Additional cases were 
reported by Ehrlich; by Chastenet de Gery in 
1928; and by Sorrel and by Hammesfahr in 1929. 
Volkmann, Maissoneuve, Couteaud, Hardtman, 
Auray, Wood and Ehrle have reported cases as 
well. 


ANATOMY 


The burs are not regarded in the fields of 
medicine and surgery as of any great importance, 
and they are in reality comparatively unimpor- 
tant from a purely anatomical or surgical view- 
point. 

From an economic viewpoint, and in spite of us 
that viewpoint is acquiring greater and greater 
force in medicine, the burs are important be- 
cause lesions of burse give rise to pain, the 
burse are most commonly contiguous, and 
indispensably related, to joint motion and the 
proneness of bursal lesions to chronicity renders 
them a potential factor for prolonged disable- 
ment unless promptly recognized and adequately 
treated. 

One who has suffered from a lesion of the sub- 
acromial bursa will, I am sure, hold that bursa in 
a respect entirely out of proportion to its size or 
comparative surgical importance. 

The following case illustrates the failure of the 
profession to recognize iliopectineal bursitis and 
the prolonged disability: 

J. J. H., aged 32 years, pressman, was referred to me on 
January 13, 1929, with a complaint of pain in the right 
thigh of about 5 years’ duration. The onset was sudden, 
immediately following an incident while at work. He was 
standing near a printing press with his right foot on the 
step of the press and was bearing forward to get a “form” 
which was being passed up to him from a lower level when 
his foot slipped off the step, straining the front of the right 
hip. The pain was sufficiently severe to cause the patient 
to consult a physician the same day. The physician could 
find nothing on physical examination and had a roentgeno- 
gram of the hip which was entirely negative. The patient 
was disabled for 1 week and returned to his employment 
but was conscious of some remaining difficulty in the region 
of the hip. Following this injury, the patient was disabled 
for several days at a time at irregular intervals because of 
a recurrence of the trouble. The pain complained of origi- 
nated in the front of the right hip and radiated down to 
the knee cap. The patient noticed that the leg was 
“clumsy” and dragged, causing him to stumble when he 
was tired. 
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The patient consulted various regular and irregular 
practitioners of medicine and used many forms of treat- 
ment without relief. 

Examination disclosed a point of tenderness just below 
Poupart’s ligament about midway between the anterior 
superior spine of the ilium and the symphysis pubis and 
just lateral to the femoral pulsation. The thigh was held 
in external rotation and slight adduction. Internal rota 
tion and abduction were limited and painful. Hyperex- 
tension of the body on the hip and hyperextension of the 
right hip on the body caused pain in front of the hip radi- 
ating down to the knee. The right thigh showed 1 inch 
atrophy in circumference. The psoas muscle power was 
markedly weakened. The blood findings were normal. 
The roentgenograms were normal. A diagnosis of chronic, 
non-infectious iliopectineal bursitis was made and the pa- 
tient treated by rest and heat to the hip with eventual 
complete relief of symptoms. 


A surgeon who has had occasion to treat many 
lesions of the subacromial bursa does not depend 
too greatly upon a beneficent nature for a 
favorable result. 

The work of Codman in bringing the subacro- 
mial bursa into prominence is even today not too 
well known nor too greatly appreciated. The 
iliopectineal bursa, in which we are interested at 
this time, has been spoken of by Osgood as the 
largest bursa in the body. Apparently, it varies 
in size between wide limits. Even the fact that 
the bursa exists is not too well known, and a 
brief description of it at this time seems desirable. 
According to Joessel, the iliopsoas bursa, or the 
bursa mucosa subiliaca, lies between the partly 
tendinous portion of the iliac muscle and the front 
of the iliopectineal eminence. Anteriorly, it is 
firmly attached to the iliopsoas muscle, posteriorly 
to the pectineal eminence, and likewise to the 
thin portion of the capsule of the hip joint. It is 
bounded on the outer side by the iliofemoral 
ligament, below by the pubofemoral ligament, 
and on the inner side by the cotyloid ligament. 
Occasionally, the fibrous capsule at the thin 
point is lacking and again the synovial membrane 
may be lacking, so that there is direct communica- 
tion between the bursa and the joint. 

In 1927 Kessel published an unusually complete 
anatomical study of this bursa which is well worth 
reading in the original publication. He concluded 
that the bursa appeared early in life, and proved 
that it was present in an embryo of 25.75 milli- 
meters. 

With reference to the communication between 
the hip joint and the bursa, he found the commu- 
nication existing in 15 per cent of 535 adult 
anatomical specimens. The existence or non- 
existence of the communication between the hip 
joint and the bursa is of great surgical importance. 
In aspiration of the hip joint, the point for the 
introduction of the needle corresponds to that 
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— Treatment Result Ascribed caus: 
Bursitis Rest Relieved Sprain of hip 
Bursitis Rest—heat Relieved | Lifting 

| 
Bursitis Rest—heat Relieved | Strain of hip 
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Bursitis Rest—heat Relieved | Focal infectio 
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_SUMM: ARY OF C! ASES—Continued 
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point on the anterior aspect of the hip at which bed and traction was applied to the affected leg. On recov- 
the bursa is nearest the surface. The thin point ering from the anesthetic, the patient complained bitterly 


: <i d - of pain and more weight was added to the traction in the 
in the joint capsule lies directly through the _ helief that the amount of weight was insufficient. The pain, 


bursa. If no communication existed between the however, became greater with the increasing weight, a 
bursa and the hip joint, infection in the bursa rather unusual situation in hip joint disease. The tempera- 
would most certainly be carried into the hip ture and other signs of severe toxamia, present before 
Steet fear tlhe ee , Th ie ith operation, persisted unabated. Several days later, the pa- 
jot by the aspirating needle. en again, wit tient was again operated upon, the incision being made in 
no communication between the bursa and the _ the front of the hip region. When the soft tissues, corre- 
; os oe : 

joint, if the existence of this bursa were not sponding to the site of the iliopectineal bursa, were cut into 
. Pa ‘. o ° ae . re) : = wac releace St 

recognized and pus obtained from aspiration of a large amount of bright yellow pus was released. Still not 


| > ln files tal ouia realizing the true location of the lesion, the surgeon con- 
the bursa, an operation on the hip joint would tinued his incision into the hip joint to get through-and- 


most likely result in the infection of the hip joint through drainage. The pain and other symptoms gradu- 
with all the tragic results of such an infection. ally receded. The patient ultimately recovered with an 
The following case from the author’s series will @™ylosed hip. 


‘ll hi Lana aw daliiings From the clinical course of this case, it is evident that 
illustrate this surgical tragedy very vividly: the lesion causing the toxic symptoms was an acute puru- 


; : : : lent iliopectineal bursitis. Had the surgeon made a correct 
A girl of eighteen years, a student in a school of physical —_ diagnosis, the patient probably would not have an ankyl- 
education, “strained” her right hip in straddling a “buck.” —_ sed hip and ruined career today. P 

She was conscious of some discomfort in the hip but did not 
regard it as of any importance. Shortly afterward, she pres 
x contracted a severe epidemic “cold” which, after a few SEX 
days, seemed to have settled in the “strained” hip. The A series of 33 cases which have been seen by 

pain in the hip became very much worse, the hip could not Jd ; potas hi 
be extended because of pain, the patient’s temperature the author are presented here and analyzed. In 
arose to 104 degrees F’., and all the signs of a severe toxi- this series 11, or one-third of the subjects, were 
mia were present. The physicians in attendance were un- female and two-thirds of them were male. The 


able to find anything except the hip condition to account reponderance of males is not surprising, the real 
for the severe toxemia and a surgeon was called in consulta- 


tion, The surgeon, while not fully satisfied with his find- | SUrprise being the high percentage of females 
ings, because of the difficulties of examining a very ill pa- affected, since violent muscular activity is a 
tient, concluded that the hip joint was the site of a puru- prominent factor in the etiology of the condition 


lent infection and opened the hip joint through an Ober in most cases. This high percentage of females 
incision on the posterior aspect of the joint. To his sur- 


prise, the hip joint showed no evidence of infection except who have been affected might be explained by the 
ior a small amount of fibrin. The patient was returned to tendency on the part of the women of today 


















to recognize no activity from which they are bar- 
red because of their sex. 
AGE 


The series is classified according to the decade 
of age in which the cases fall: 












































Per 
Cases Totals cent 
1 toro... I 
II to 20 : 10 II 33% 
21 to 30 2 
31 to 40 5 
41 to 50 4 II 33% 
51 to 60 5 
61 to 70. 4 
71 to 8o. 2 IJ 33% 





































Several interesting facts may be gleaned from 
the distribution of cases according to age. In the 
1 case observed in the first decade of life, the 
patient was afflicted with anterior poliomyelitis 
with residual paralysis involving one of the lower 
extremities. A long leg brace, applied to the 
extremity to prevent deformity, caused an irrita- 
tion of the bursa by the force necessary to bring 
the extremity forward in walking. The second 
decade of life with 10 cases was twice as great as 
any other single decade. This frequency of 
involvement in youth is explained by the partici- 
pation of young people in vigorous out-of-door 
sports. 

During the age period of 21 to 50, the period of 
adult life of greatest activity in industry, 11 
cases, or 33% per cent of the cases were observ. ed. 

During the age period from 51 to 80, the other 
third of the cases was observed and, while 
industrial activity would account for some cases, 
another factor, hypertrophic changes about the 
hip joint, enters to be a causative factor. 

So, it might be said, that in youth, participa- 
tion in sports is a prominent etiological factor; in 
early and middle adult life, occupational activi- 
ties of a vigorous nature are a factor; and, late in 
life, bony hypertrophy about the hip joint is a 
factor. 

OCCUPATION 

While the causative factors in the production 
of iliopectineal bursitis were not in all cases con- 
nected with the patient’s occupation, a sufficiently 
large number of them occurred in the course of 
the patient’s employment and the occupation was 
obtained in all cases. The importance of ilio- 
pectineal bursitis as a compensable injury has 
not been recognized due to the unfamiliarity of 
the profession with this condition. At least, 4 of 
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the cases in this series were compensated on the 
basis of the correct diagnosis. 


Occupation 
S| pened 
ee OAL See ee eee 
REMENS  ee  ota neat 
SEEN MONOID as 5a a8 5 sain a fo wi wins th wie a vaince nites 
Co 
ino)! eee eae 
RN Nees ns gis Se 4 0 crenata we ame Meo 
Brass caster...... 

Truck helper. . ee 
WVMIEMINER . 65656 ved aiscs 
ES at oe as Sane _ 
No occupation........... 


ASCRIBED CAUSES 


The sudden onset of symptoms and the viole: 
nature of the trauma liable to cause the condition 
operated to make the probable cause of the con 
dition fairly clear: 


Cause ( 
Violent hyperextension of hip.................... S 
1 RRS poe iene een So eer ere { 
Secondary to malum coxe senilis................. 
Occupational acts... . 
ee SUNN oat sans gas sr 6 keen Seta Nee oie 
Le eee ee Pe eta eee ache en kare a 1 
Rowing......... 

Coasting. 
Automobile collision . ears aaa ore See 
Struck by automobile............. 
ne as fl to —* spine. 

Unknown rents 


In 19 cases the cause was sudden muscular action 
involving the psoas muscle while the thigh was 
flexed on the body or the body was flexed on the 
thigh. This is an important observation. If the 
anatomical peculiarities of the iliopectineal bursa 
be realized, the explanation is obvious. The bursa 
is in front of the hip joint and attached posterior! 
to the anterior part of the joint capsule. In fron! 
of the bursa is the tendon of the psoas to which 
the bursa is also attached. When the thigh is 
flexed on the body or the body on the thigh, the 
psoas tendon tends to ride away from the front 
of the hip joint. In this position the bursa 1s 
stretched between the capsule of the hip joint 
and the tendon of the psoas. Sudden violem! 
action on the psoas causes violent stretching 0! 
the bursa, a trauma which initiates the patholog' 
cal changes in the bursa. Continued use of th: 
traumatized bursa results in the changes in the 
bursa common to all bursz. Six cases were se: 

ondary to hip joint disease or spine disease whic! 
interfered with the normal function of the hip. 
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O'CONNOR: EARLY 
Type. Five cases were infectious. In the infec- 
us cases, trauma may still be a factor with 
fection elsewhere in the body complicating 
hat might otherwise be a cystic type of lesion. 
venty-eight cases were cystic or non-infectious. 
Results. One person died from the septicaemia 
lich was associated with, but not secondary to, 
e bursitis. All the other cases recovered 
though those associated with malum coxe 
nilis and poker spine could be considered only 
mporary and recurrence should be expected. 
One case in which the hip joint was opened in 
ie presence of the infection in the bursa recovered 
ith an ankylosis of the hip. Another patient, 

ho was operated upon with a diagnosis of 

‘uberculosis of the hip, unconfirmed by roent- 

genological examination, recovered with an 

ankylosed hip. The subsequent examination of 
tissue removed at the time of operation showed no 
evidence of tuberculosis. The symptoms in the 
patient came on immediately after the patient 

had “strained” the hip while dismounting from a 

horse and had existed only a few weeks when the 

operation was performed. 

Four cases of the infectious type were treated 
by incision and drainage with ultimate recovery 
although drainage persisted for several months, a 
not unusual condition in any infected bursa. 

Symptoms. Pain was the outstanding symptom 
in every case. Pain is really of two types: the 
pain of bursal irritation and the pain referred to 
the front of the knee and thigh from contiguous 
irritation of the femoral nerve. Weakness in the 
extremity affected was a positive complaint in 
all but four cases. 

Swelling of the front of the hip region was 
complained of in 10 cases. 

Signs. Every patient on examination showed 
tenderness on pressure over the small area in 
front of the upper end of the thigh, just below 
Poupart’s ligament and about midway between 
the anterior superior spine of the ilium and the 
symphysis pubis. This area is lateral to the 
femoral artery and medial to the femoral nerve. 
In size, it is not more than 2 centimeters in diam- 
eter. In the late stages of the condition, this 
area is considerably larger. All but 2 patients 
had pain on active motion of the hip especially in 
those directions in which the bursa was pressed 
upon or pulled upon. Six patients did not show 
pain on passive motions of the hip. Limitation 
of motion of the hip in abduction, with internal 
rotation and hyperextension was present in all 
but 2 cases. Fluctuation was elicited in 6 cases, 
5 of which were of the infectious type. Tumor or 
swelling was present in to cases. The right bursa 
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Fig. 1. Schematic drawing from Whitman’s Orthopedic 
Surgery of the psoas muscle origin and insertion, showing 
the muscle riding away from the hip joint in flexion of the 
hip. 


was affected in 18 cases. The tentative diagnosis 
was right in 25 of the 33 cases. Twenty-four 
cases, treated by rest and heat, were relieved and 
no recurrences have been reported. 


THE EARLY CONCEPTION OF THE CONDITION 


The purpose of this paper is to bring to the 
attention of the medical profession iliopectineal 
bursitis in its early stages as a common condition. 
The relatively large number of cases seen by the 
author within a 4 year period, all of which corre- 
spond rather closely in signs, symptoms, and clini- 
cal course; most of which had been seen by many 
other surgeons who were unable to make any 
diagnosis and who failed to relieve the condition, 
many of whom were relieved by the measures 
predicated upon the diagnosis of bursitis, suggests 
at least that it represents a common condition. 
Some of the cases presented herewith were seen 
before the author was ever aware that the ilio- 
pectineal bursa existed and were classified as un- 
diagnosed in his files. All have been considered 
carefully from a diagnostic standpoint and several 
cases have been omitted from this series because 
other conditions could not be ruled out or the 
findings, while suggestive, were not conclusive 
enough to warrant the diagnosis of iliopectineal 
bursitis. 

A typical case report of the iliopectineal bursitis 
is given here in order that one may understand the 
dynamic pathology of the condition. 


J. D., a 65 year old female press operator, was seen in 
consultation on November 12, 1926, for a complaint of 
pain in the right hip region of 3 years’ duration. The pa 
tient had worked as a press operator for over 20 years and 
shortly before the onset of symptoms had been obliged to 
change from a press in which the motion of the right leg 
was a forward swing to one in which the foot lever was 
pushed downward. She ascribed her hip pain to the change 
in the operation of the press. The pain complained of 
radiated to the knee. The hip was “stiff” in the morning 
on arising but gradually became less stiff after some ac- 
tivity. The pain, however, was greatest at the end of the 
day after activity and was better on holidays when pa 
tient did not work. For a time, the patient was able to 
continue her regular work but about a year previous 
to this examination she had to give up all work because of 
the pain. 

The patient appeared to be in good general condition for 
a person of her years and social status. The general 
physical examination developed no noteworthy defects. 
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Fig. 2. 


The right hip was held in about 5 degrees of flexion, and 
attempts to extend it caused exacerbation of pain. The 
patient held the hip in external rotation. Motion was pos- 
sible in flexion 45 degrees, in abduction 30 degrees, in ad- 
duction 20 degrees, in external rotation 20 degrees and in 
internal rotation o degrees before pain came on. There 
was no shortening of the leg. The thigh circumference on 
the right was 1.25 inches less than the left; the calf cir- 
cumferences were the same. The patient had tenderness 
on pressure over the front of the hip limited to the point 
where the iliopectineal bursa is superficial. The front of 
the right hip seemed definitely fuller than the left. The 
patient walked with obvious difficulty and with a decided 
limp. 

The roentgenograms were negative except for slight 
proliferative changes at the margin of the acetabulum. 

TYPICAL HISTORY AND EXAMINATION OF 
ILIOPECTINEAL BURSITIS 

The chief complaint is pain in the hip region 
anteriorly radiating to the front of the knee. The 
onset is sudden following an injury wherein the 
psoas muscle is brought into action while the hip 
is in flexion. At onset the pain is not sufficient to 
cause alarm or to suggest a serious condition. 
The patient treats the condition as a “strain” of 
the hip and continues about his ordinary activities 
conscious of a soreness in the front of the hip re- 
gion and at intervals getting a sharp twinge of 
pain in the front of the thigh which may radiate 
down to the front of the knee. The pain may be 
sufficiently annoying to cause the patient to give 
up work. The patient may notice an increasing 
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The iliopectineal bursa injected to show its position and limits (from Heisler’s Practical Anatomy). 
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tendency to stub the toes of the affected leg, ma 
notice a dragging or heaviness of that leg in walk 
ing, all of which probably indicate a weakness © 
the psoas on the affected side. 

If a physician is consulted at that time by th 
patient, and then radiograms are taken, they wi 
be found negative for hip joint disease, unless th: 
patient be old enough to show proliferative bon 
changes about the joint margins. Whether th: 
joint shows changes or not, the diagnosis is like] 
to be “rheumatism.” Then will follow the in 
evitable search for a focus of infection with all th 
delay, costly diagnostic procedures, and still mor: 
costly vain therapeutic procedures includin; 
everything which is known in physical therapy 
internal medication, and even major surgica 
operations. 

If the medical attendant perchance applies a we 
fitting plaster-of-paris spica and keeps it on for 
sufficient length of time to permit the irritation 1 
the bursa to subside, the patient may get wel 
but under almost any other treatment the sym 
toms are likely to persist until the patient, e> 
hausted in patience or pocketbook, or both, r 
signs himself to the lot of the crippled arthriti 
If, in time, the bursa becomes enlarged sufficient! 
to produce a tumor in the front of the hip, surg 
cal interference and an inquisitive attitude on t! 
part of the surgeon will doubtless lead to the co 
rect diagnosis. 
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SYMPTOMATOLOGY 
The most common symptom complained of in 
iopectineal bursitis is pain in the anterior aspect 
i the hip joint. The pain may be of an indefinite 
haracter described best as an aching pain, or it 
iay be a throbbing pain. If the pain radiates, as 
| frequently does, it radiates to the front of the 
nee. This radiating pain is a separate thing from 
he pain of bursal irritation; it is due to irritation 
i the anterior crural nerve in its course which 
verlies the bursa in front of the hip. This radi- 
ting pain is of frequent occurrence in iliopecti- 
eal bursitis. The pain in front of the hip is ag- 
‘ravated by activity. 

Dragging of the leg on the affected side, stum- 
‘ling, limp, and the weakness of the leg all mean 
ihe same thing but represent different expressions 
of the same phenomenon. Any one of this group 
of symptoms will be present as soon as atrophy of 
the psoas muscle takes place, which is very soon 
after the onset. This weakness in the psoas ex- 
pressing atrophy of the muscle is increasingly evi- 
dent if general or local factors, giving rise to mus- 
cle fatigue, such as excessive use of the affected 
extremity, general body fatigue, or toxicity of the 
body are present. (Edema of the affected ex- 
tremity is a symptom of infrequent occurrence 
and occurs only when enlargement of the bursa is 
sufficiently great and its relationship to the great 
saphenous vein, such as to cause compression of 
the venous trunk. 

Localized swelling in front of the hip, or tumor 
formation, occurs only when the bursa has in- 
creased greatly in size, commonly in the most 
advanced stages. The presence of a well defined 
tumor is indicative of an old and advanced bursitis 
or an active infectious bursitis. 

Flexion deformity of the hip may be present to 
a very slight degree, even in a relatively early case 
but marked deformity of this character is com- 
monly associated with marked enlargement of the 
bursa or an acute infectious bursitis. 

Limitation of extension or hyperextension of 
the hip is but the corollary of flexion deformity 
and has the same significance. 

SIGNS 

On inspection of the surface about the hip re- 
gion nothing abnormal is apparent in the early 
cases. When, however, the bursa is acutely irri- 
tated or when it is distended but not necessarily 
enlarged, a flexion deformity of the hip will be 
present. This may be marked enough to be evi- 
dent on inspection or, if it is very slight, the de- 
lormity can be detected only as a limitation of 
hyperextension. 
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Fig. 3. Black spot marks the area of tenderness elicited 
in early iliopectineal bursitis. 


In the late stages of the iliopectineal bursitis, a 
tumor mass may be present in the front of the 
upper end of the affected thigh. In all the cases 
reported in the literature up to the present time, 
the tumor was the complaint, the treatment of 
which led to the diagnosis of bursitis. 

Palpation of the anterior aspect of the front of 
the upper thigh may reveal a slight fulness in that 
area called Scarpa’s triangle. The actual determi- 
nation of fulness is so much a matter of individual 
skill in observation and its differentiation from 
lymph gland enlargement is so difficult that this 
sign is of small importance prior to the stage in 
which the tumor becomes well defined. 

Probably the most consistent and the most 
definite finding leading to a diagnosis of iliopecti- 
neal bursitis is a point of tenderness, the area of 
which is not over 2 centimeters in diameter and is 
always located at a point over the front of the 
upper thigh or inguinal region. This point is just 
below Poupart’s ligament half way between its 
attachments to the anterior superior spine and the 
pubis. It is about 2 centimeters lateral to the 
femoral pulsation. Without this finding, a diag- 
nosis of iliopectineal bursitis is not justified. This 
finding alone without confirmatory signs does not 
justify a diagnosis. However, if definite tender- 
ness on pressure is elicited at the point described, 
the basis of a diagnosis has been made. 

Active hyperextension of the body on the hips 
and active hyperextension of the affected hip on 
the body will cause pain in front of the hip, if the 
iliopectineal bursa is irritated. Active acute 
flexion of the hip from the sitting position with the 
knee extended gives a sensation of pain in front of 




















Fig. 4. Bursa in relation to the important nerves and 
blood vessels on the front of the thigh (after Lund). A, 
Poupart’s ligament; B, anterior crural nerve; C, ili 
opectineal bursa which has been opened and broken, the 
center line indicating the extent of the bursa itself; D, 
femoral vein; £, femoral artery; F, sartorius muscle. 


the hip and the maneuver is weak in its per- 
formance because of the attendant weakness of 
the psoas muscle. 

Passive hyperextension of the hip on the 
affected side causes pain in front of the hip region 
due to the compression of the irritated bursa be- 
tween the hip joint and the psoas tendon. Where 
actual tlexion deformity of the hip exists any at- 
tempt to extend the thigh at the hip will set up a 
protective muscle spasm and will be very painful. 
Extreme passive abduction of the thigh at the 
hip causes pain at the site of the bursa. Internal 
rotation of the affected thigh also causes pain. 
Deformity at the hip may vary from a limitation 
of hyperextension to a marked flexion, adduction 
and external rotation of the hip, the position of 
greatest relaxation of the psoas muscle. 


SURGERY, GYNECOLOGY AND OBSTETRICS 





Generalized oedema of the affected extremity 
has been noted but is inconstant in its appearanc: 
and is usually present only late in the course o! 
the disease after the more characteristic signs o 
the condition may be noted. (Edema was note: 
in only one case in this series. 


DIFFERENTIAL DIAGNOSIS 


Hip joint disease is easily the most commo 
and the most important condition from whic 
iliopectineal bursitis must be differentiated. | 
the bursa communicates with the joint, the dis 
eased process, whatever its etiology, would u 
questionably involve both the joint and the burs: 
in which event the existence of the bursitis wou! 
be submerged in the more important joint di 
ease. Even so, the bursal lesion might have pra: 
tical importance as, for instance, in tuberculosi 
While it is not necessary to invoke the presen 
of a communicating bursa with the hip joint 1 
explain the tendency to persistent flexion ck 
formity in tuberculosis of the hip joint, such 
situation undoubtedly would increase the ten 
ency to such a condition. The presence of a con 
municating bursa too would explain the tendenc 
for cold abscesses to present on the anterior a: 
pect of the hip. 

An actively diseased hip joint is protected fro1 
motion in any direction by muscle spasm. | 
bursitis, active or passive motion of the joint i 
possible except in those directions wherein th 
bursa is pressed upon or distracted. In bursitis 
depending upon the stage of the process, flexio: 
deformity ranged from absence of hyperextensio: 
to go degrees of flexion. Further passive flexio; 
may be possible, however, in bursitis, while in hij 
joint disease muscle spasm prevents motion in an\ 
direction. In bursitis, internal rotation and e) 
treme abduction are provocative of pain. In hi 
joint disease, the hip tends to assume a positio 
midway between extremes and manifests obje« 
tion to any motion by muscle spasm. 

Tuberculosis of the spine with a psoas absces 
must be considered in the differential diagnosi 
but tuberculosis of the spine at a stage in whic 
a psoas abscess is present would most certainly | 
sufficiently advanced to give positive findin 
roentgenologically and would also give the cha 
acteristic clinical findings of such a condition. 

Perinephritic abscess or a collection of pus fro: 
the retroperitoneal region, finding its way alo: 
the course under the psoas muscle would prese! 
the condition most easily to be confused wit 
iliopectineal bursitis. The signs of infection « 
marked proportions would most certainly di 
tinguish the condition from non-infectious burs 


























is but might require incision and exploration to 
istinguish it from an infectious bursitis. 

It is quite probable that many slight or early 
ases of non-infectious iliopectineal bursitis cases 
ave been operated upon with a diagnosis of 
iguinal or femoral hernia, the diagnosis being a 
egative one rather than one based on positive 
ndings. Any surgeon engaged in the examination 
1 treatment of hernia should be familiar with the 
igns and symptoms of iliopectineal bursitis, as 
vell as the mechanism of its production. Such 
amiliarity would most certainly prevent many 
eedless operations for hernia. 

PATHOLOGY 

While the exact histological structure of the 
vurse is still the subject of contention, it may be 
said that the bursz are of mesodermal layer origin 

and are analogous to the joint synovial membrane 
and the serous membranes. The reaction of the 
bursal membrane to mechanical or infectious irri- 
tation is essentially that of synovial membrane. 
There is first an increase in the fluid contents of 
the bursa or an effusion which, in the non- 
infectious type, subsides if the bursa is put at 
rest for a sufficient period of time. If treatment is 
not instituted or imperfectly carried out, the 
bursa wall gradually becomes thickened to many 
times its normal thickness. Degenerative changes 
may occur in the membrane, such as the forma- 
tion of cartilaginous plaques and large cartilagi- 
nous bodies may even develop free in the bursa. 
In the infectious type of bursitis, the effusion 
goes on to the formation of pus which requires 
drainage, or if undrained and not virulent goes 
on to the formation of a chronic abscess cavity 
lined with granulation tissue. 

TREATMENT 

There are certain definite principles of surgical 
treatment which, if applied to affections of the 
burse, will result in the alleviation, if not the 
complete cure of those affections. If it be realized 
that the burse are the “bearings” of the body, 
that they are located wherever motion with the 
minimum of friction is desired; if it be also realized 
that the structure of the burs is analogous to the 
lining of the various closed cavities of the body, 
such as the pleura, the peritoneum and the syno- 
vial membrane of the joints, that the first reaction 
of the bursal membrane is, like in other cavities, 
an effusion, followed by a thickening of the mem- 
brane to many times its normal thickness, if not 
promptly treated by rest, it will be evident that 
physiological rest for the affected bursa is the es- 

sential principle of treatment. Without rest, 
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other measures are worthless. With rest, heat 
may be employed to aid in the restoration of the 
membrane to normal thickness, and the absorp- 
tion of the fluid. The length of time necessary to 
restore the bursa to normal varies with the effi- 
ciency with which treatment is carried out, but at 
best consumes many weeks in chronic cases, and 
is slow even in acute cases. Failure to obtain com- 
plete results quickly should not necessitate a re- 
sort to focal infection to explain the failure, but 
should cause the medical attendant to evaluate 
the skillfulness of his treatment. Even under the 
most skillful treatment, patience on the part of 
the physician and the patient is necessary. Re- 
peated aspiration in addition to rest is recom- 
mended. If aspiration is attempted, the operator 
should bear in mind the proximity of the bursa to 
the femoral artery and the saphenous vein. The 
pulsation of the femoral artery can be readily ob- 
tained and the operator should keep at least 1 
centimeter lateral to this point. 

Incision and drainage of the bursa in non- 
infectious bursitis is on a par with the same pro- 
cedure in a joint in a like condition. It is men- 
tioned here but to condemn it. If any surgical 
procedure is considered desirable, because of fail- 
ure of conservative treatment or in order to 
shorten the period of convalescence, the bursa 
should be excised as a whole. In infectious bursi- 
tis, the surgical principles governing infections 
obtain. Pus in a bursa must be released by incision 
and by the maintenance of adequate drainage. 


PROGNOSIS 


In the early stages of non-infectious bursitis 
full recovery should occur if the affected bursa is 
put at rest. Heretofore, the failure to diagnose 
the condition has made early treatment impos- 
sible. Even with early diagnosis the surgical in- 
significance of the bursa, the unwillingness or in- 
ability of the patient to give the necessary atten- 
tion to rest, or the failure of the medical attendant 
to understand the necessity of rest will probably 
terminate in unsatisfactory results. 

When the condition has existed for some 
months, the amount of rest which would be re- 
quired to clear up the affection is prohibitive. 
Excision of the bursa may be considered, but its 
inaccessibility and its proximity to the important 
femoral artery, saphenous vein, and femoral nerve 
call for the most careful dissection and inject 
danger into the case, which should be carefully 
weighed in each case. Aspiration of the bursa 
with rest has given good results in some cases and 
should be tried faithfully before resorting to ex- 
cision. 
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In infectious bursitis, the prognosis is directly 
proportional to the virulence of the infection and 
to the lack of resistance of the patient. Recovery 
with good function takes place if surgical meas- 
ures are not too long delayed. 


SUMMARY AND CONCLUSIONS 


Iliopectineal bursitis is not uncommon but is 
not commonly recognized. 

Failure of recognition results in mistaken diag- 
nosis followed by serious surgical measures and at 
times by serious disability. 

The symptoms and signs of the condition are 
clear and permit a clear cut differential diagnosis. 

The treatment of the condition is the treat- 
ment of any bursitis and the results of treatment 
are commensurate with the appreciation of the 
underlying etiological factors and the surgeon’s 
understanding of the pathology of the bursa. 

The location of tenderness in iliopectineal bursi- 
tis is so definite that its elicitation may be said to 
constitute the basis of a diagnosis. 

The frequency of communication between the 
bursa and the hip joint obligates the orthopedist 
to consider this bursa in all considerations of hip- 
joint complaints. 
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BUNNELL: FRACTURE OF THE NECK OF THE FEMUR 


THE FEMUR 


A SIGHT FOR ACCURATELY DIRECTING THE DOWEL PEG 


STERLING BUNNELL, M.D., SAN FRANcIScO, CALIFORNIA 


“AURGEONS the world over complain of 
inability to direct the bone-peg accurately 
in repairing a fractured femoral neck. 

some are naturally so gifted that they can usually 

rill the hole for the peg or can hammer the nail 
lindly straight through the narrow (2.8 centi- 
neters) neck of the femur and into the center of 

‘he head, but there are instances aplenty when the 

peg or nail missed the central course and was 

demonstrated by X-ray to be even outside the 
neck or head, resulting in intense anguish to all 
concerned. 

Shapes of femurs like faces are remarkably 
variant as is apparent when reviewing a large 
series. Also, the aim of the surgeon, guided by 
measurements and angles through this intricate 
target shielded as it is from vision, is subject to 
much error. There are always more shots around 
the target than in the bull’s-eye. If, however, the 
two sights of a gun are properly alined the bull’s- 
eye is hit. 


\ 


THE PRINCIPLE 


The following method is offered in which the peg 
is directed automatically and accurately exactly 
where desired. The instrument has a front and 
rear notch or sight 3 inches apart into which the 
drill is laid and so directed. The rear sight is on a 
slider and as the drill penetrates the bone the rear 
sight follows along, always keeping the drill 
accurately in its course. 

The sights are automatically aimed by con- 
tacting the apparatus by direct vision with the 
shaft and neck of the femur through the two usual 
lateral and anterior incisions. 

The apparatus has two arms, each terminated 
by a tiny metal spike. That on the shaft arm is 
thrust into the femoral shaft just below the 
greater trochanter and that on the neck arm is 
driven up to its shoulder into the center of the 
femoral neck just proximal to the fracture (Fig. 3). 
This aims the apparatus and now a drill guided by 
the sight is certain to penetrate through the exact 
center of the femoral neck. 

The center of the drill guided by the two sights 
is bound to pass directly in line with the neck arm 
of the apparatus and just 14 millimeters from the 
shoulder of the spike. As this shoulder is in con- 
tact with the center of the anterior surface of the 
neck the drill will pass through the center of the 





neck which has an average thickness of 28 milli- 
meters (Fig. 6). 
MEASUREMENTS OF FEMURS 

To ascertain the average size and the variation 
from it, the following measurements were taken 
from fifty femurs: (1) vertical depth of neck at its 
middle and at a right angle to the neck; (2) width 
of neck anteroposteriorly at its middle and at a 
right angle to it; (3) maximum distance in direc- 
tion of peg; (4) length of head measured from its 
anterior lip; (5) length of femur from the bottom 
of the internal condyle to the top of the greater 
trochanter. 


Length in 


| 
Depth of | Width of | direction | Length of | Length of 
neck——cm |neck—cm.| of peg head—cm. | !emur— 
| cm cm 
Average 3.6 2.8 10 3.5 17 
Maximum 4.7 3.3 11.1 }.0 19 
Minimum 3.0 2.5 | 8 2.8 30 
Variant 1.7 | a 3.0 a2) so 





The neck widens slightly toward the head and 
the head is in the direct line of the neck. The 
greatest width of the neck near the head is be- 
tween the upper and middle thirds and near the 
trochanter between the lower and middle thirds. 
The neck tapers anteroposteriorly and widens 
vertically as it approaches the trochanter and 





11.1 4.7 


Maximum 4.0 3.3 
Minimum 8.0 3.0 2.8 a5 
Average 10.0 3.60 22 2.8 
Variant 3.0 "ej 2.2 0.8 
Fig. 1. Measurements (in centimeters) determined 


from 50 femora. 





Fig. 2. To apply the sight to the femur the spike of the 
neck arm, .1, through the anterior incision is driven into the 
femoral neck. Then by adjusting the length of the sliding 
arm, B, the shaft arm, C, of the sight can be made to enter 
the lateral incision and contact with the femoral shaft. 


joins the trochanter in an oblique plane from for- 
ward and above running backward and downward. 
DIRECTIONS FOR USE 

The sight as pictured in Figures 2 to 7 is strong- 
ly made of tool steel and is an instrument of 
precision. It is applicable for use with the Albee 
motor driven bone mill or ‘any other standard 
make. The Albee technique of the operation is 
followed, the merits and success of which I can 
personally vouch for as Dr. Albee performed his 
operation on my own hip. 

Through the vertical incision just internal to the 
anterior superior spine of the pelvis and between 
the rectus and iliacus muscles the fractured 
femoral neck is exposed. The bone ends are 
freshened and accurately fitted together, the 





Fig. 4. Aiming of sight as seen from above. Both arms 
of sight are pegged to the femur, so the drill will enter the 
center of the flat surface 13 millimeters below the ridge of 
origin of vastus externus and will pass through the fem- 
oral neck just half the width of the neck away from the 
terminal shoulder of the neck arm. 
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The sight is aimed by driving the two sma 


Fig. 3. 
terminal spikes into the neck and shaft of the femur. T} 
drill now laid in the two notches or sights will be accurat 
directed. 


patient ’s legs being held securely with traction o 
the orthopedic table. 

Through a vertical lateral incision the shaft « 
the femur is exposed below the upper attachme: 
of the vastus externus. The bone peg shou! 
enter the center of the flat area 13 millimete: 
below the ridge of origin of the vastus extern 
(Fig. 4) and should run exactly through the thic! 
est part of the neck and into the head so that 
terminates where the head is longest and abov 
the ligamentum teres. It should avoid th 
vicinity of the ligamentum teres so that this in 
portant blood supply to the head will not b 
damaged (Fig. 7). In order to guide the pe 
exactly right the spike of the neck arm of th 
sight should be driven into the femoral nec! 
slightly above the center of the anterior surfac: 
of the neck. This slightly upward direction « 
the peg is better also for strength as it is more i 
line with weight bearing. 

The length of the neck arm of the apparatus i 
so adjusted by the set nut beforehand that th 
point of the drill, when the drill is guided by th: 
two notches or sights, will pass the end of the nec! 
arm just 14 millimeters from the shoulder of it 
terminal spike (Figs. 5 and 6). Femoral neck 
range in thickness from 2.5 to 3.3 centimeters 
thus having a variant of 8 millimeters of thicknes 
or a 4 millimeter variant to the center of the neck 
The length of the neck arm is readily adjustab 
for this, if for the sake of accuracy it is desired 
The fixed measurement of 14 millimeters, how 
ever, will be satisfactory for any width of head. 

The '% inch spike on the-end of the neck arm o 
the apparatus is hammered to its shoulder int: 
the neck of the femur slightly above the center 0 
its anterior surface and just proximal to. th 
fracture line (Figs. 3, 4, and 6). At this stage th 
bone ends should be held together. By loosenin; 
the set screw the sleeve of the apparatus can b: 
drawn out so that the shaft arm can be made t 
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Fig. 5. As the drill penetrates the bone the sliding rear 
sht follows along always keeping the drill accurately in 
scourse. As soon as the drill point is engaged in the bone 
‘he rear sight alone does the guiding. The length of the 

‘ck arm of the apparatus is so adjusted by the set-nut 
ieforehand for the average size of femur that the point of 
ithe drill, when the drill is guided by the two notches or 
sights, will pass the end of the neck arm just 14 millimeters 
from the shoulder of its terminal spike. 


enter the lateral incision (Fig. 2). The spike on 
the shaft arm is hammered into the shaft of the 
femur so that the drill when laid in the two notches 
3 inches apart will touch the femur with its point 
at the center of the bare flat area and 13 milli- 
meters below the ridge of origin of the vastus 
externus (Figs. 3 and 4). The set screw is tight- 
ened and the sight is held in place firmly by an 
assistant. 

The fracture line is then allowed to gap a little 
so that the assistant can announce when the drill, 
which is now driven through the bone, reaches 
that far. The fractured ends are then again put 
in place and the drill is continued on into the 
femoral head to the depth desired as read on the 
scale on the shaft of the drill. Usually the length 
of the head is equal to the vertical depth of the 
femoral neck at its center, though there is a 
maximum variant in this measurement of 14 
millimeters. The exact proportion between the 
length of the distal and proximal bone fragments 
can be seen in the X-ray films and so the pene- 
tration by the drill beyond the fracture can be 
calculated. Due to absorption in the neck the 
length of the peg required is usually 7 or 8 centi- 
meters instead of 10 centimeters or average 
maximum distance measured in intact femurs. 

The machine made autogenous dowel peg is 
passed into the drill hole by gentle taps of the 
hammer and the bone fragments are jammed 
together by pounding on a mallet with its handle 
against the femur. 


AN ADDITIONAL TECHNIQUE 


Here a refinement of technique may be added 
because, by using the sight, the position of the peg 
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Fig. 6. A quadrant has been cut from the femoral neck 
to expose the drill passing accurately through the center of 
the neck. It cannot fail in its aim as the center of the drill 
must pass the end of the neck arm at an exact distance 
from the shoulder of the latter, which is contacted with the 
anterior surface of the femoral neck. 


in the femoral neck is accurately known. There 
is a tendency for the femur to fall away from its 
head, especially if the peg is at all loose. A 
cardinal principle in bone grafting is to fit the 
parts accurately together and to hold them firmly 
and without the least motion. With the Albee 





Fig. 7. Use of sight without exposing the femoral neck. 
Method of accurately placing the neck arm of the sight on 
the femoral neck without making the anterior incision. The 
lateral incision alone is used to expose the shaft. The neck 
arm has by removing its shoulder bearing sheath been con 
verted to the thickness of a Steinmann pin. By sense of 
touch two pointed knitting needles thrust through the skin 
are made to mark the upper and lower borders of the 
femoral neck. They are then by set-screws clamped firmly 
in a block, through which is a channel to guide accurately 
the Steinmann pin or neck arm, to prick into the anterior 
surface of the femoral neck at the point desired. 
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mill it is easy to fashion two round autogenous 
bone pegs, each the size of a match, and pass them 
through drill holes at a right angle to the neck to 
pin the peg in place in both the distal and proximal 
fragments. If the drill holes are threaded by a 
thread tap the unthreaded pegs hammered into 
these holes will hold firmly. 
USE OF SIGHT WITHOUT EXPOSING 

THE FEMORAL NECK 

There will always be a percentage of failures to 
obtain union by the Whitman or any other closed 
method of setting intracapsular fractures of the 
femoral neck, because so often torn capsule and 
soft parts are found between the fragments. This 
applies even if a peg or nail is used unless the 
fracture line is openly inspected and the soft parts 
are removed from between the bone ends. There- 
fore, at least in operations for non-union, the 
anterior incision exposing the femoral neck is 
advised. For those desiring to insert a nail, beef 
bone, or other dowel through the femoral neck and 
to use only the lateral incision as in a primary 
operation, the use of the sight is still available as 
the neck arm is at once made slender and shoulder- 
less at the point by sliding off from it a tubular 
sheath which was there for strength and to pro- 
vide the terminal shoulder (Fig. 7). This narrow 
neck arm like a Steinmann pin may be thrust 
through the anterior surface of the thigh to prick 
into the center of the femoral neck. The center 
of the neck may be determined by guidance under 
the fluoroscope when verifying the set of the 
fracture or more simply by the following method. 
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After the fracture is set and the position verifie:| 
by X-ray ag inch slender pointed rod or a knittiny 
needle is thrust to the femoral neck and by feeliny 
the way is passed just over the upper border of th 
neck and left there as a guide. Similarly anoth« 
needle is thrust through the skin 1% inches belo: 
it and by sense of touch is thrust just past th: 
lower border of the neck. A metal block with tw. 
small holes 1% inches apart is then passed ov: : 
the two projecting ends of the needles and is } 
two set screws clamped solidly with the needl: s 
in the holes (Fig. 7). Through the center of tl « 
clamp is a channel which is made so that it poin' s 
to just above the center of the neck of the femu 
This is easily possible because one guide need: 
marks the upper and the other the lower bord: + 
of the femoral neck. Through this channel or ho « 
as a guide the slender neck arm of the sight 
passed and thrust through the skin to the centir 
of the femoral neck and with a light tap is fixe | 
there. Thus when advisable the sight will acc. - 
rately guide the drill or nail without the necessi 
of exposing the neck of the femur. 

A few trials on the cadaver will readily veriiy 
the accuracy and ease of this method. 

If a nail flanged or otherwise is used it can | ¢ 
directed by the sight. A special nail set is attache | 
firmly to the head of the nail to receive the blows 
of the hammer and is laid in the notches of the 
sight just as is the drill when preparing a hole fur 
the dowel peg. For this use the spike screwed 
on the end of the shaft arm is changed for a 
longer one so that the front sight will clear the 
nail. 
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MAURICE M. POMERANZ, M.D., anp ISIDOR S. TUNICK, M.D., New York 


Hospital for Joint Diseases 


* TAHE use of contrast media to visualize roent- 
genographically inaccessible cavities or hol- 
low organs is now a commonplace procedure. 

‘| he value of these drugs originally depended on 

\eir radiopacity, but as research in this field de- 
veloped, agents were produced which possessed 

i: addition therapeutic qualities. These media 

ere first introduced by injection or instillation, 

in order to visualize local parts, but the science 
developed rapidly, so that today, many chemicals 
are introduced intravenously in order to render 
distant organs opaque. In many instances these 
drugs, in addition, permit studies of the secretory 
or excretory capacities of the tracts so visualized. 

Few organs today remain inaccessible to roent- 

genographic demonstration. 

The injection of opaque material to visualize 
vascular channels has heretofore been restricted 
to specimens removed at autopsy, operation, or 
in animal experimentation. Its employment in 
vivo, however, is of more recent origin and has 
been made possible by the development of opaque 
solutions which can be introduced directly into 
the circulation without deleterious effect. In this 
study, the venous channels of the lower extremity 
were injected with skiodan. Our objects were (1) 
to visualize the morphological changes that occur 
in varicose veins, (2) to determine the character 
of the associated circulatory phenomena, and (3) 
to discover if possible the presence or absence of 
vascular pools or venous channels subjacent to 
varicose ulcers. 


ANATOMY OF NORMAL AND PATHOLOGICAL VEINS 


A brief review of the normal and morbid anat- 
omy of the veins of the lower extremity will facili- 
tate greatly an understanding of our objectives. 
The venous channels of the lower extremity con- 
sist of two sections, the superficial and deep. The 
former is composed of two trunks, the long and 
short saphenous veins. The long saphenous vein 
is placed at the antero-internal aspect of the leg 
and is formed by the confluence of the veins on the 
internal aspect of the foot and ankle. Beginning 
slightly above the internal malleolus, it is directed 
upward internal to the tibia and posterior and in- 
ternal to the internal condyle of the femur. As it 
continues upward it inclines forward and outward 
to reach Scarpa’s triangle, where it terminates in 
the femoral vein. The short saphenous vein is 
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formed over the posterior and external aspect of 
the foot. It passes at first below the external mal- 
leolus and then ascends behind the external malle- 
olus along the outer border of the Achilles tendon 
to the middle of the calf above which it is con- 
tinued in the superficial fascia to the popliteal 
space to terminate in the popliteal vein. The deep 
veins of the lower extremity are situated in and 
collect blood from the deep tissues of the foot and 
ankle and in the popliteal space they form the 
popliteal vein which is continued upward into 
Hunter’s canal to become the femoral vein. These 
venous systems form an extensive anastomosis 
over the leg and thigh. Communication between 
veins is by the vene comites whose number and 
relation vary greatly (1, 4). 

Normal veins pursue a straight course without 
kinks or tortuosities. The veins differ from ar- 
teries in that they are provided with valves whose 
free borders are directed toward the heart. In the 
smaller veins these valves are single but in the 
larger veins they may be double or even triple. 
The integrity of this valvular mechanism in great 
measure determines the competency of the venous 
system, as will be seen later. 

Varicose or dilated veins assume various bizarre 
shapes. Masses of these clumped veins protrude 
under the skin as nodular or saccular unsightly 
masses. The walls of the afflicted vein become ex- 
tremely thin and at times even calcified, so that 
they may be demonstrated on flat plates of the 
extremity. Asa result of vascular stasis, phlebitis 
and thrombosis are common. Deficient aeration 
and oedema of the soft parts favor the formation 
of ulcers on the slightest trauma and these ulcers 
are prone to become extremely indolent and diffi- 
cult to cure. Involvement of the subcutaneous 
veins frequently results in thickening of the skin 
with the formation of eczematous patches. 

Under normal conditions, blood takes the short- 
est route to the heart and the direction of the flow 
in the veins of the lower extremity is in the main 
upward. Circulation from the superficial to the 
deep vessels, via the communicating veins is pos- 
sible; reversal of the flow occurs in disease. Nor- 
mal circulation is the product of the pump-like 
action of the muscles associated with the aspira- 
tory effect of the pelvic vessels and the changing 
intra-abdominal pressure produced in respira- 
tion. In order to maintain normal direction and 
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pressure, the efficiency of this tubular system 
must be maintained. 

In disease, however, some portion of the system 
becomes damaged and as a result definite changes 
occur in the direction of the flow. Since the 
deeper system is protected by surrounding mus- 
cles and a more liberal valvular mechanism, it 
consequently remains relatively normal; but the 
superficial system being unsupported and possess- 
ing fewer valves, undergoes distinct changes and 
the normal hydrostatic pressure in the system is 
destroyed. The severity of this disturbance will 
in a great measure depend upon the degree of in- 
competency of the valves which nature has erected 
as dams along these channels. Under these cir- 
cumstances, the circulation becomes slowed up 
and even reversed. This effect can readily be 
demonstrated on intravenous injection of opaque 
solutions during fluoroscopy. Clinically, however, 
the Trendelenburg test permits us to observe this 
phenomenon and a brief description of it will be 
of interest to our readers. 

In the recumbent position, after the veins of 
the lower extremity have been emptied by eleva- 
tion, a tourniquet is applied at the mid-thigh and 
the patient permitted to stand. Where varicose 
veins exist, it will be noted that there is distention 
of the veins above the tourniquet; whereas the 
veins below remain collapsed. If the tourniquet is 
removed the veins below fill rapidly. This is called 
the Trendelenburg positive and is due to incom- 
petence of the valves of the superficial saphenous 
system, 

The rapid downward descent of the column 
of blood in the veins from the saphenofemoral 
opening often imparts a distinct thrill to the pal- 
pating fingers. When the tourniquet is tightly 
applied with the patient in the upright position, 
if the veins fill rapidly from below, we have the 
Trendelenburg negative. This is due to valvular 
deficiency in the communicating system. If, on 
application of the tourniquet, the veins fill rapidly 
from below and are still further distended on re- 
moval of the tourniquet, we then have the Tren- 
delenburg double. This phenomenon is due to in- 
competency of the communicating veins as well as 
back flow through the great saphenous vein. To 
prove these observations, McPheeters (3) injected 
lipiodol into two living subjects and observed the 
venous flow during fluoroscopy. The objection to 
lipiodol is that its specific gravity is greater than 
blood and it may of itself gravitate to peripheral 
parts and thus simulate reverse flow. However, 
he (4) subsequently repeated his experiments uti- 
lizing skiodan; the medium which we have em- 
ployed for contrast purposes. 
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TECHNIQUE 

Any syringe and needle used in the injectio: 
treatment of varicose veins may be employed an: 
from 5 to 20 cubic centimeters of a 4o per cent ski 
odan solution is sufficient for the study. Patien 
prepared as for intravenous medication. The us 
of the tourniquet is optional as venous dilatatio 
is so great that satisfactory plates may be take , 
without its use. To test the mechanics of th: 
Trendelenburg test, the tourniquet must be en 
ployed. The patient is placed upon or in front 
the fluoroscope and the needle inserted into tl} : 
vein. When we are assured that the needle 
within the vessel, the material is injected slow! 
and without undue pressure during fluoroscoy 
and the veins studied under varying conditio: ; 
of pressure and posture. 

For record purposes, stereoscopic plates a’: 
taken. The limb is placed upon a plate changii : 
device and the vein injected while the plates aie 
being taken. The needle should not be remov: | 
between exposures since it serves as a guide to tle 
site of injection and prevents back flow of tle 
skiodan upon the skin, where its superimpos« | 
density often masks finer vascular changes. |) 
severe cases, satisfactory plates may be taken 
with the patient in the horizontal position; but 
to detect early changes, the vertical position is 
preferable. If an ulcer exists, any small metallic 
device may be employed to mark its site, or a fine 
wire may be molded about its periphery to define 
its extent more clearly. At times it may be desir- 
able to take plates in both the horizontal and 
upright positions. Because of venous stasis and 
the slow dilution of the dye, this may be accom- 
plished frequently without reinjecting the vein. 
If necessary, however, the procedure may be rv- 
peated for further study. 

Veins in which a latent phlebitis exists, are 
usually tender on pressure and warmer than the 
surrounding tissues. In such instances, the quan- 
tity of injected material must be reduced or el-e 
the latent process may become active and e - 
tremely distressing. 


ROENTGENOSCOPY AND ROENTGENOGRAPHY 
OF NORMAL VEINS 


By the use of stereoscopic plates, the veno' ; 
system may be studied to an astonishing degr: ° 
and the extremely rich circulatory channels of t! ¢ 
thigh and leg traced from their origin to their te - 
mination. One obtains at a glance a panorama 
the extraordinary anastomosing plexus. Norn 
veins pursue a straight course, without kinks 
tortuosities, but gentle curves and undulatio ; 
are common. In the main, the caliber is fairly ev 
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roughout, and the terminal filaments taper off 

idually to inconspicuous tubes. Sudden con- 

‘ictions may normally exist and probably repre- 

it local spasms due to irritation by the chemical 

needle. These pass off quickly and the normal 
liber of the vessel is re-established. A careful 
amination of the roentgenograms often reveals 
lique channels within the walls produced by in- 
imural vessels. Sudden variations in the den- 
s iy of a vein as seen on the flat plate may be 
a curately identified by stereoscopic films. They 
not represent the valvular mechanism but the 
it of small communicating veins the axes of 
hich are perpendicular to that of the parent 
ssel or else they represent the superimposed 
shadows of vascular loops. 

The valvular apparatus may be studied best in 
normal veins and those of the arm are particu- 
larly suited for this purpose. Plates may be 
taken with the extremity in either the horizontal 
or vertical position. The appearance of the seg- 
ments at the site of the valves will vary, depend- 
ing on the phase of valvular excursion during 
which the plates are taken and on the relation of 
the angle of the tube to the plane of the valves. 
Stated otherwise, the appearance of the valves on 
the roentgenogram will depend upon whether the 
central ray passes parallel or perpendicular to the 
plane of closure of the valves. The best demon- 
stration occurs when the plane of the valves and 
the central ray coincide. 

The valves are usually situated distal to the 
point of entrance of the communicating vein. We 
have found that muscular individuals have a more 
liberal valvular mechanism; men possess more 
valves than women; and stout females more than 
those of the asthenic habitus. 

The first impression of the valve area is that a 
portion of a vein has been invaginated into the 
segment above it. On close inspection of this area, 
however, it will be noted that the picture is com- 
posed of several details. If the valve is partially 
open, two extremely fine lines may be noted con- 
verging toward the center of the vein. These are 
the leaflets. External to these leaflets, symmetri- 
cal bulges are present in the vein wall representing 
the filled paravalvular sinuses. Within these si- 
nuses, distinct concentration of the dye occurs 
and is due to the slightly retarded circulation at 
the periphery of the veins. In the center of the 
vein, there is slight dilution of the dye, due to the 
relatively swifter current. If the valve is closed 
just as the plate is taken, the symmetrical bulge 
in the vessel wall is still present but there is in 
addition an extremely fine transverse density 
produced by the dye as a result of a momentary 
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Fig. 1. The valvular mechanism in the normal veins of 
the arm. Valve leaflets represented by two light lines which 
converge toward the lumen of the vein. Note symmetrical 
concentration of the dye in the lateral sinuses. Transverse 
densities represent valve areas, where the projection of ex- 
posure is perpendicular to the plane of closure of the valves. 
Note entrance of communicating veins proximal to valves. 


delay in the venous flow. Occasionally, the 
symmetrical bulge may be present and within it 
transverse or oblique densities are demonstrated. 
This picture is produced technically by the pro- 
jection of the exposure in a direction perpendicu- 
lar to the plane of the valves so that we are, so 
to speak, looking down the veins toward the 
valves (Fig. 1, a, b, c). 

Veinoscopy permits us to visualize the move- 
ment of the dye under various conditions. It 
will be observed as the mixture is introduced 
that it is rapidly taken up by the blood stream 
and swirled upward in the direction of the heart. 
Most of the chemical is carried by the main stream 
but some of it escapes into the lateral radicals 
and a smaller quantity into the deeper vessels. A 
slight but distinctly limited back flow occurs due 
probably to the force employed by the syringe 
method of introduction. However, extensive re- 
flux does not occur in normal veins as the down- 
ward migration of the fluid is quickly checked by 
the nearest valve. 

If the vessel is injected while the patient is in 
the vertical position, the mechanism of the flow 
as outlined above still obtains but the circulation 
appears to be retarded somewhat. The reflux of 
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Fig. 2. 


Fig. 2. Bulbous enlargement in the popliteal region. 
Note the concentration of the dye in the distended lumen. 
The second exposure was made immediately after and 
shows retrograde extension of the dye, although stasis per- 
sists in the loop. 


the fluid from the site of injection does not appear 
to be greater than that which is noted when the 
patient is in the horizontal position; the returning 
stream is checked by functioning valves. With- 
out instruments of precision, we were unable to 
study the difference in the rate of flow in these 
two positions. 

The application of pressure to the area of in- 
jection rapidly spreads the dye in all directions 
but mainly in the direction of the normal flow. 
Muscular movements are but another form of 
pressure and assist materially in emptying the 
vessels. The dilution of the dye is so quick and 
its passage so rapid that no effort was made to 
study the effect of respiration on normal venous 
circulation. This could be studied much more 
satisfactorily in pathological veins. 


ROENTGENOSCOPY AND ROENTGENOGRAPHY 
OF ABNORMAL VEINS 


Despite our knowledge of the subject and our 
appreciation ef the pathology of varicose veins, 
the extent of the process as revealed by skiodan 
is truly astonishing. In our series, the dye re- 
vealed involvement of the vessels to a degree 
unsuspected by the physical examination. 

Not only is there a dilatation of the affected 
vein, but there is in addition an apparent in- 
crease in its length. The vessels acquire bizarre 
shapes, the commonest of which is the formation 
of loops or coils which extend in all directions. 
The appearance of these loops will vary, depend- 


Fig. 3. 





Fig. 4. 

Fig. 3. Venous pools and stasis with moderate conce: 
tration of the dye at the base of a varicose ulcer. 

Fig. 4. Illustrating the extreme tortuosity of varicos 
veins. The veins were injected in the thigh and mark 
retrograde circulation is demonstrated. 


ing on the plane along which the dilated vei 
extends. On the anteroposterior plates circula 
dilatations may extend to the right or left of th 
axis of the vessel. On the lateral plates, one ofte: 
sees bunches of dilated loops apparently sus 
pended from the vessel in “‘grape-like” forma 
tion. Commonly these loops press upon each 
other, producing a localized obstruction and th 
circulation in these areas is consequently de 
layed. Stasis results with concentration of th 
dye in the most dependent portion of the loo; 
(Fig. 2). On the other hand, if the direction « 
the exposure is perpendicular to the plane « 
these vessels, nodular or ‘“‘pearl-necklace-like 
dilatations are seen. These appear to be mor 
common in the most superficial vessels. ‘“Whor! 
or “sky-rocket”’ dilatations are common and thes: 
superficial varicosities often indicate fairly ex 
tensive disease in the more deeply situated vessel! 
of the superficial venous system. 

We are inclined to believe with Sgalitzer tha' 
the motheaten indentations which are noted ii 
some of the vessels represent a localized inflam 
matory process in the wall or else thrombosis © 
the vessel. 

Venous pools are common in the vicinity © 
ulcers and feeder veins which enter the base © 
ulcers may be easily demonstrated by a simp! 
procedure. The site of the ulcer is marked an 
the vein injected with the patient in the horizon 
tal position. Having completed the study of th: 
vessels, the limb is elevated and the veins quickl) 
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Fig. 5. 


Fig. 5. 


Fig. 6. Fig. 7. 


Comparison of normal with pathological vein. Note dilatation of communicating 


venous system. Stereoscopic vision shows a vein completely encircled by a communicating vein 


(below circular density in mid-calf). 


Fig. 6. The veins were injected in the popliteal region. 


Note retrograde circulation and 
5 


concentration of the dye in the loop. ‘Pearl-necklace” type of varicose veins. 


Fig. 7. An advanced case. 


Note dilatation of venous loops. 


Plates taken in horizontal 


position. There is no dilution of the dye despite the large volume of blood in the vein. 


emptied. Even in the most extensive dilatation 
some residue of the dye will be observed at the 
base of the ulcer, although the remainder of the 
vain has been completely emptied (Fig. 3). 

Multiple kinks may be seen in localized seg- 
ments of the vessel and result in deflection of the 
circulation. Sudden dilatation of the vessel wall 
proximal to the kink may indicate moderate 
obstruction at this level which appears to be 
further corroborated by the concentration of the 
dye and venous stasis (Fig. 4). 

As a result of the marked phlebectasia, second- 
ary dilatation occurs in the veins of the com- 
municating system. The accompanying vein, 
however, even in extensive disease, may be 
perfectly normal. At times a normal vein may be 
completely encircled by the loops of distended 
vein (Fig. 5). 

Often the varicosities will involve a limited area 
of the vessel, the segments above and below it 
remaining perfectly normal. On the other hand, 
what appears on physical examination to be a 
limited varicosity will be found to be an extreme 
case wherein only the most superficial loops are 
visible to the naked eye. In a few of our cases, 
localized bulbous enlargements of the calves 
were found to be due to extreme dilatation of 
the vessels which were somewhat masked by the 
adipose tissues. The futility of attempting to 
accomplish a cure by conservative treatment or 
by limited injections is obvious (Figs. 6 and 7). 


The typical valvular mechanism of the venous 
system is not demonstrated to any great extent 
in varicose veins. Residual valvular structure 
may be represented as unilateral linear filling 
defects in the contrast media or at the site of 
localized bulbous swellings in the course of the 
vessel. 

We have examined our patients in the upright, 
vertical, and Trendelenburg positions. Satis- 
factory studies may be made in the horizontal 
position, since venous stasis even in this position 
is so marked, that the dye remains practically 
motionless for a considerable period after in- 
jection. In moderately severe cases, without the 
use of a tourniquet and with the patient in this 
position, retrograde circulation occurs and con- 
centration of the dye results. The incompetency 
of the valves of the superficial system (Trendel- 
enburg positive) is thus simply established. This 
observation is of practical importance in con- 
sidering the efficacy of sclerosing mixtures. We 
injected skiodan above or proximal to the ulcers, 
and retrograde obliteration of the vessel occurred 
with healing of the ulcer. In most instances it 
would seem preferable to inject the veins some- 
what proximal to the segment to be obliterated. 

The centrifugal flow of disordered venous 
circulation may be studied most characteristi- 
cally with the patient in the upright position. 
All of the morphological and physiological altera- 
tions referred to are present to an exaggerated 











Fig. 8. Venous angioma of the neck injected with skiodan. 


degree. These changes have already been de- 
scribed and it becomes necessary only to refer to 
another phenomena. The formation of loops is a 
characteristic of the disease. They are usually so 
placed that their ends are upward toward the 
heart. The development of stagnant venous 
lakes is thus favored, within which distinct fluid 
levels may be demonstrated. In this situation 
stasis is extreme and concentration of the dye 
pronounced. 

At times moderate dilatation of a vein occurs 
but no retrograde circulation results. This is 
due to the fact that the valvular mechanism is 
still intact (Trendelenburg nil). Under fluoros- 
copic observation after injection, it will be noted 
that the dye is transported centripetally at a 
somewhat retarded speed. Veinoscopy in this 
instance will show slight dilatation of the vessel 
but no marked distortion in its contour. To test 
the mechanics of the Trendelenburg negative 
(incompetency of the valves of the communicat- 
ing system) would have necessitated exposure of 
the deep veins and injection with skiodan. This 
procedure was not considered justifiable in any 
of our cases. 

Pressure applied by the palpating finger or 
represented by the force of contracting muscles 
rapidly spreads the skiodan throughout the 
venous channels in a manner that demon- 
strates the break down of the regulating mechan- 
ism. The communicating and deep veins may be 
quickly filled and the venous trunk visualized for 
a distance of 4 to 6 inches. Most of the dye will 
be projected peripherally to remain for a con- 
siderable period in remote venous loops. Some 
of it may be forced upward to pursue a tortuous 
and devious route to the heart. Where extensive 
disease exists, it is surprising to observe the 
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Fig. 9. Plate taken in upright position and showing ho 
zontal fluid levels. 


degree of force necessary to empty the venoi 
channels completely. 

It is agreed and accepted that respirato1 
movements assist circulation. If varicose vein 
exist, we have found that respiratory movement 
are wholly ineffectual in emptying the superficia 
vessels. Whatever aid to the circulation thes 
movements have, is apparent only after th: 
blood enters the deeper veins. Of the respirator 
phases, forced expiration appears to be a decid 
factor in assisting the flow in the deeper vesse! 
Deep inspiration, since it is accompanied | 
increased intra-abdominal pressure, is of 1 
material aid to the circulation. 


VENOUS ANGIOMATA 


During the course of this investigation, 
patient with an extremely large venous angiom 
of the neck presented herself in the outpatie: 
department. The veins were so distended tha 
they formed a large unsightly tumor. She refus« 
operation and skiodan was therefore injected ai 
the mass studied by means of stereoscopic plat 
The angioma consisted of innumerable co 
voluted and dilated vessels so closely intertwint 
that identification of individual loops was difi 
cult, and their point of origin from the loc 
venous system impossible to determine. Sgalitz: 
and his workers described the appearance of 

















hemangioma after injection of skiodan and sub- 
sequent obliteration by a hypertonic sugar 
solution. Our own case showed practically com- 
plete obliteration of the angioma 3 days after the 
injection of skiodan, without the use of any other 
agent. In this instance, the skiodan served a 
double purpose. It permitted us to visualize the 
angioma and at the same time acted as a sclerosing 
agent the effect of which was as satisfactory as 
that obtained by any of the other chemicals 
employed for this purpose and produced less 
reaction than sodium chloride, sodium salicylate, 
or their derivatives (Fig. 8). 


SEQUEL 


In none of the patients was there any untoward 
effect. It is axiomatic, of course, that intelligent 
employment of any intravenous medication de- 
mands its introduction into the vein and not into 
the tissues about it. Fortunately there are no 
difficulties in entering varicose veins and in none 
of our cases did any of the chemical get into the 
perivascular tissues. No sloughs were therefore 
produced. 

By this method, an occlusion of many vessels 
was rapidly accomplished particularly in those 
cases with a Trendelenburg positive. The 
venous angioma referred to was sclerosed in 3 
days. In another patient 4 inches of the vein 
was collapsed 24 hours after treatment. In the 
48 cases that were studied, the obliteration of the 
vessel appeared to be somewhat faster with 
skiodan than with other salts. 

One of our cases was extremely instructive. 
This patient had an ulcer about 1% inches in 
diameter over the internal malleolus, which had 
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persisted for 9 years. Her veins were injected in 
the calf and the ulcer healed completely in 19 
days. The retrograde circulation and sclerosing 
effect of the chemical was thus beautifully illus- 
trated. 
CONCLUSIONS 

The injection of skiodan into varicose veins 
offers a safe method of visualizing the venous 
system. By the use of this chemical during 
fluoroscopy we are able to observe the circulation 
of the blood in diseased veins and its variations 
during changing mechanical conditions. The 
static implications of the Trendelenburg test, 
observed by this method by McPheeters, have 
been confirmed by us. By the use of stereoscopic 
plates we can record the physical conditions of 
the veins at the time of injection. The use of 
this chemical results in sclerosis of the affected 
vein which is painless and unaccompanied by 
periphlebitis. We have demonstrated to our 
satisfaction, the presence of venous pools and 
feeder veins in the vicinity of varicose ulcers. 
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EVALUATION OF SODIUM MORRHUATE THERAPY IN 


VARICOSE VEINS 


A Criticat Stupy! 


HYMAN BIEGELEISEN, M.D., New York 


HE introduction of any new agent in thera- 

peutics is invariably hailed with enthusiasm. 

Following this, comes a period of reaction 
during which the new method is either crushed 
by criticism or rises anew to take its place on a 
firmer foundation. Sodium morrhuate has passed 
its first wave of optimism and the time is now 
ripe to assay its true value. 

My interest in this preparation was stimulated 
in 1930 when Higgins and Kittel published their 
experiences in the Lancet. Their claim that so- 
dium morrhuate was slough-proof especially in- 
trigued me, since I had been using a dye method 
of injection in order to avoid this complication. 
Accordingly, I used the new solution in practically 
every private and clinic case up to the present 
time, and herewith present an evaluation of its 
merits based on a detailed study of 561 injections. 
Altogether 1,000 injections were given, but all of 
these were not tabulated since it was felt that the 
number of treatments recorded amply bore out 
the claims presented. 


CHEMISTRY 


Originally the name “morrhuic acid’ was 
given by Gautier and Mourgues to a nitrogenous 
putrefaction product, hydroxydihydropyridine 
butyric acid (CgH13NO3) found in rotted cod 
liver oil. Lately the name, sodium morrhuate, 
has been used as an elegant synonym for cod liver 
oil soap prepared for intravenous injection by the 
methods devised by Ghosh (1920) or Cutting 
(1926). 

In other words, sodium morrhuate is a mixture 
of sodium salts of the fatty acids contained in cod 
liver oil. To understand sodium morrhuate, one 
must know the composition of cod liver oil. It is 
a well known fact among chemists that the make- 
up of cod liver oil is still largely unknown. While 
the existence of many fatty acids has been estab- 
lished, others are mere conjectures, and no chem- 
ist in recent years has attempted a quantitative 
separation. 

A partial list of these fatty acids includes: 
myristic, palmitic, palmitoleic, stearic, oleic, 
eruchic, therapic, and others too numerous to 
mention. Most of these are unsaturated and 
therefore unstable. Furthermore, the degree of 
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unsaturation of a particular sample of oil, which 
of course depends upon the proportion of in- 
dividual acids present in the sample, varies with 
each batch tested. This variation in oil depends: 
again upon factors beyond our control, such as 
the feeding ground of the fish, the season of the 
year, and the sexual difference. 

Such is the basic material from which sodiun 
morrhuate is prepared for intravenous use in vari 
cose veins. It is not surprising therefore that th: 
results secured present such wide fluctuations i: 
efficiency. 

Sodium morrhuate, itself, is a yellow powder 0! 
piscine odor and greasy soapy feel. It dissolves i: 
water to make a light yellow solution that lathers 
like ordinary soap on agitation. On exposure tv 
air in solution, the mixture is unstable forming 
fine white cloudy precipitate in one week. Cut 
ting, who prepared this solution for the treatment 
of tuberculosis, made the claim that even in ster 
ile amber bottles, tightly sealed, this mixture does 
not keep well; deterioration of the drug occurring 
in a week. His implication was that the efficienc\ 
of the drug for use in tuberculosis became im 
paired on standing. It would, therefore, follo\ 
that the chemical action of sodium morrhuat: 
in vascular obliteration might conceivably also 
suffer with age. 

Powdered sodium morrhuate, on the othe: 
hand, darkens on standing and becomes resinous 
in a few days. Even in the absence of light an: 
moisture, deterioration takes place and an insolu 
ble product forms. It is clear, therefore, that a 
solution is the better method of keeping this 
agent. Since oxidation is the probable factor in 
volved in deterioration, it follows that an oxygen 
free medium is the method of choice for preserva 
tion. 

Thus at the very outset, one is faced with the 
discouraging thought that the agent under inves 
tigation has an unknown variable composition 
and that its stability is difficult or impossible to 
maintain. 

It has been claimed that sodium morrhuate is 
a close approach to the ideal varicose vein solu 
tion. Before we decide whether it merits this 
distinction let us study the postulates for an idea! 
solution. 
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TABLE I —_ 
7 ners eal 4 re A Product B : Product C Product D 
NaM-¥% per cent NaM-s per cent benzyl alcohol NaM- NaM-% per cent 
pheno 1st batch ond batch unadulterated phenol 
Cases | Percent| Cases | Percent} Cases |Percent| Cases | Percent | Cases | Percent 
Very good result ° ° 30 16 r a a 5 _° | ° | ae Lon 
Good result 21 25 81 45 39 2 or | 54 | 33 55 
Fair result 18 o 36 20 _ 3 4 a 12 | 8 x 6 | “a6 
ight result 15 15 ¥ 38 10 “—s 12 i" . 3 | 22 | . § 
No result 7 Be iiss 42 , a q '- se ae 2 | 24 | 16° | 18 bs | _30 
otal No. injections 96 7 | 180 : 3 ps | oe 50 | 7 | 60 | 
Successful injections 39 40 | 147 81 42 56 | : 03 6 | 30 68 
l nsuccessful injections 57 60 , 33 - | | ” eee | 87 L 38 & ar | j 35 











NaM=sodium morrhuate 


REQUIREMENTS OF AN IDEAL SOLUTION 


The ideal varicose vein obliterating agent 
should have the following characteristics: 
1. Incapability of slough formation; 
. Freedom from pain on injection; 
. Efficiency as an endothelial irritant; 
. Non-toxicity in reasonable amounts; 
. Purity and standardization of constituents. 
None of the solutions previously in use an- 
swered these requirements. The following study 
was made in order to determine whether sodium 
morrhuate fulfills these demands. 


nr Ww bd 


RESULTS OF SERIES 


Table I represents a summary of 561 injections. 
Four preparations were studied. Their composi- 
tion was as follows: Product A was a 5 per cent 
solution of sodium morrhuate with % per cent 
phenol; Product B was 5 per cent sodium morrhu- 
ate with 5 per cent benzyl alcohol added; Product 
C was 5 per cent sodium morrhuate without any 
adulterant; Product D was again 5 per cent so- 
dium morrhuate with 1% per cent phenol. 

The sources of these preparations were the fol- 
lowing: Product A was made by an American 
firm that imported powdered sodium morrhuate 
from England and subsequently dissolved it in 
water with the addition of 1% per cent phenol; 
Products B and C represented American prepara- 
tions manufactured in one operation at the same 
plant; Product D was made in England, and the 
finished product distributed in America. 

The effects of the medication were indicated by 
five headings, depending upon the severity of reac- 
tion produced. These headings were arbitrarily 
designated as follows; “very good result,”’ “good 
result,” “fair result,” “slight result,” and “no 
result.”” The designation, “ very good result’ was 


given to a spreading periphlebitis accompanied 
by oedema, pain, and disability. A “good result”’ 
was defined as a firm tender thrombosis, attended 
by a moderate degree of pain and slight periphle- 
bitic involvement. A “fair result”’ was classified 
as a definite thrombosis without spreading or dis- 
comfort. A “slight result” was noted if the 
thrombosis was incomplete. The classification, 
“no result” is obvious. 

This rough division proved sufficient for our 
study, although it must be admitted that there 
was no sharp dividing line between the types of 
reaction produced. 

The technique employed in this study was uni- 
form throughout. The injections were made with 
the patient in the standing position and no tourni- 
quets were used. All cases of phlebitis were ex- 
cluded in order that the vascular reactions ob- 
tained should be dependent only upon chemical 
irritation. In regard to dosage, the vast majority 
of injections were in 2 cubic centimeters quanti- 
ties, except for those cases discussed below. 

Product A (sodium morrhuate with 14 per cent 
phenol) was used in 96 injections. As can be seen 
in the table, varying grades of reaction were se- 
cured. Practically speaking only 43 per cent or 
less than half of the injections made were efficient 
from a clinical standpoint. These poor results 
were particularly significant since the ampules 
secured were fresh and used almost immediately. 
This preparation was never used again since it 
was definitely felt that a solution made from an 
imported powder was inferior in quality. 

Product B (sodium morrhuate with benzyl 
alcohol) was studied in two parts because two 
different batches of sodium morrhuate from the 
same source were tested against each other. The 
first batch consisted of a shipment of ampules 
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which was used for 180 injections. From the 
second batch, 75 injections were made. 

Among the reactions produced by the first 
shipment of ampules, 30 injections were labeled, 
“very good result; 15 of these reactions were 
attributed to high dosage, namely 5 cubic centi- 
meters of solution. The 15 others could not be 
accounted for by massive dosage since no more 
than 2 cubic centimeters was used. Eighteen per 
cent of the treatments were failures. Altogether, 
81 per cent of the injections in this group gave 
definite thromboses and did not need repetition. 
These variable results showed how inconsistent 
sodium morrhuate was in its action. In fact, dif- 
ferent degrees of irritation were secured on the 
same leg of the same patient at succeeding inter- 
vals. It should also be noted that this group of 
ampules produced the highest percentage of suc- 
cessful injections in our study. 

There were no severe reactions produced from 
the second shipment of ampules of Product B. 
Briefly, 56 per cent were clinical successes and 
44 per cent failures. When this result is contrasted 
with the 81 per cent of successful “takes”’ in the 
first batch from the same manufacturer, it is evi- 
dent that there is a definite variability as to the 
potency of the different shipments from the same 
source. 

With Product C, which consisted of unadul- 
terated sodium morrhuate solution, 150 injec- 
tions were made. This solution came from the 
same source as Product B. It was made at my 
request in order to determine the advisability of 
using sodium morrhuate in a pure form. It took 
4 months to complete these 150 injections. How- 
ever, at the end of this time only a few ampules 
showed the characteristic whitish flocculent 
precipitate indicative of chemical changes. The 
number of decomposed ampules in this group 
was, however, no greater than occurred with the 
ampules containing benzyl! alcohol. 

The amount of local pain at the site of injec- 
tion was tabulated in each case and again it was 
noted that there was no difference between this 
preparation and the one with benzyl alcohol. 
There were a few cases of perivascular injections 
in this group which were easily detected because 
of the immediate, sharp, burning pain produced. 
This danger signal was less intense in the solu- 
tions adulterated by local anesthetics. The 
operator was thus better able to detect his mis- 
take and rectify it. According to this experience, 
it is felt that the addition of benzyl alcohol or 
phenol is inadvisable as a local anesthetic. 
Furthermore, the toxic effect of these adulterants 
must not be lost sight of especially where large or 
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oft-repeated smaller injections are made. In 
regard to the thrombotic efficiency of unadul- 
terated morrhuate solution, the table shows 62 
per cent of successful results. There was evi- 
dently no loss of efficiency when local anesthetics 
were excluded from the mixture. 

Product D (sodium morrhuate with 14 per cent 
phenol) can be dismissed rapidly with the observa 
tion that this English product did not differ from 
the American preparation. 

A general observation made on all the product: 
tested was that the percentage of “good” o: 
“fair results” decreased in rough proportion t: 
the age of the ampule. With each preparatio: 
tested it was noted that the first few dozen gav: 
the promptest and most efficient reactions. Th: 
cases labeled, “slight”? or “no result’? wer 
always in greater number toward the end of each 
series. 

In all, ten extravascular accidents occurred. O/ 
these, two sloughs developed. One occurred in an 
area of poor tissue resistance near the site of an 
old healed ulcer. The other took place after the 
injection of 3% cubic centimeters of sodium 
morrhuate into the thigh in an attempt to oblit 
erate the great saphenous vein. These sloughs 
were preceded by the characteristic bleb forma- 
tion and their subsequent course was as usual 
Thus, sodium morrhuate can definitely cause 
slough formation although with much less fre- 
quency than the other varicose vein irritants. 

I did not encounter the complication of skin 
eruption at any time. Dr. W. M. Cooper, in a 
personal communication, reports the occasiona! 
occurrence of a mild to moderate dermatitis with 
annoying pruritis. He states that this is a transi 
tory reaction and can be ameliorated with the 
usual antipruritic lotions. In his opinion, the use 
of large quantities of solution, namely 10 cubi 
centimeters or more, was responsible for the cases 
of skin eruption he saw. Since I have never used 
over 5 cubic centimeters, this complication is un 
known to me. 

The above study would indicate that pheno 
or benzyl alcohol is unnecessary as a local anes 
thetic. The absence of deterioration in the un 
adulterated sodium morrhuate ampules indicate: 
that the employment of these agents as a chemica! 
preservative in also unwarranted. However, th: 
advisability of including these adulterants in th: 
mixture for their antiseptic action is a debatabl’ 
question. 

In a personal communication from one of the 
first users of sodium morrhuate for vein therapy. 
Dr. T. T. Higgins states his agreement that th: 
addition of a local anesthetic is unnecessar\ 
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However, in regard to the addition of an anti- 
septic, he writes: 

I have been guided entirely by the chemists and have 
always understood from them that it is advisable to add to 
the solution a trace of antiseptic like 0.3 per cent trikresol. 
his addition is advisable, I understand, to prevent a pos- 
sibility of bacterial growth and not to prevent chemical 
decomposition. 


A letter to an American manufacturer of am- 
pules brought the following reply: 

I have been making preparations of this character for 
the past 20 years and have never felt it necessary to add 
preservatives, such as phenol or benzyl alcohol to intrave- 
nous solutions. We avoid the need of preservatives by ex- 
treme care in the preparation of our solutions and careful 
sterilization of the sealed ampules. 


An inquiry directed to the manufacturer of one 
of the products tested in this study brought this 
response: 

As mentioned in our previous correspondence, Kilbourne 
in his recent paper stated the fact that sodium morrhuate 
is not self-sterilizing. As a matter of fact, the English were 
the first ones to use sodium morrhuate as an obliterative 
agent and they had % per cent phenol in their solution, 
undoubtedly for the same reason. Phenol is very toxic and 
is a blood coagulant; benzyl alcohol is of low toxicity, does 
not coagulate the blood, and is not an alcohol of the type 
of methyl or ethyl alcohol. 

As to the process of manufacture, we use a modification 
of R. A. Cutting’s method, published, June, 1926. The 
preparation of the ampule solution does not differ from any 
of our usual ampule preparations, in so far that it is fil- 
tered under sterile conditions and filled into sterile ampules 
which have been sealed and sterilized. 

Since the sealed ampules of sodium morrhuate are sterile, 
the addition of benzyl alcohol is not necessary as long as 
the ampule remains sealed. 


There is thus a diversity of opinion as to 
whether an antiseptic is necessary to keep the 
solution sterile. Since it has been shown that 
pure unadulterated sodium morrhuate is the 
better preparation therapeutically, it is certain 
that if it can be prepared in a sterile manner with- 
out the use of antiseptics, this method should be 
encouraged. It is equally certain that more study 
on this question is necessary. 

Summing up the results of the series, the fol- 
lowing points may be enumerated: 


DISADVANTAGES OF SODIUM MORRHUATE 


1. Sodium morrhuate is not of uniform chemi- 
cal composition. 

2. It is not uniform in its therapeutic action. 

3. It is not completely stable in solution. 

4. Its potency diminishes with age. 

5. The use of local anesthetics in the mixture 
is unnecessary and unadvisable. 

6. It is capable of slough formation on peri- 
vascular injection. 


MORRHUATE THERAPY IN VARICOSE VEINS 
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7. There is some question as to whether it can 
be prepared aseptically without the use of anti- 
septics. 


ADVANTAGES OF SODIUM MORRHUATE 


1. Non-toxicity in therapeutic amounts. 

2. A relatively small percentage of sloughs fol- 
low its use. 

3. Little local pain. 

These conclusions apparently point unfavor- 
ably toward the continued use of sodium morrhu- 
ate in its present form. Yet, curiously enough the 
writer is of the opinion that from this haphazard 
mixture an ideal solution can be developed. This 
can only be done by the isolation in pure form of 
the active ingredients in the combination. The 
author has begun this task but needless to say 
has only scratched the surface; much more work 
remains to be completed. 

Before going into a discussion of the purifica- 
tion of sodium morrhuate, the mode of action of 
this agent must be explained. Many suggestions 
have been offered as to why sodium morrhuate is 
effective but none was satisfactorily understood. 
The best explanation has been that this cod liver 
oil soap irritates by virtue of its low surface ten- 
sion action, which is part of its “soap effect.” 

To prove this point the author prepared a ster- 
ile solution of ordinary commercial liquid soap. 
This diluted sterile solution, which is also a mix- 
ture of unsaturated fatty acid salts, was injected 
into the central vein of the ears of two rabbits. 
In two days, a typical firm thrombosis occurred 
in each case just as with sodium morrhuate in the 
human subject. This indicates that apparently 
other soap solutions can cause endothelial irrita- 
tion. Therefore, sodium morrhuate does not pro- 
duce its effect on account of any characteristic 
peculiar to it alone. In other words, it should be 
possible to prepare a pure and known fatty acid 
salt solution which will have the advantages and 
none of the disadvantages of sodium morrhuate. 
The final perfected product might conceivably 
contain only one purified salt, or it might be a 
mixture of the most effective, combined advan- 
tageously. 

That this is not mere hypothesis was shown by 
the following experiment: 

A 5 per cent solution of sodium oleate, which 
is one of the chief constituents of sodium mor- 
rhuate, was secured from the Crookes’ Labora- 
tories. Toxicity tests were performed by the 
intraperitoneal injection of to rabbits, weighing 
about 2 pounds apiece. The amounts used ranged 
from 1 to 1o cubic centimeters. Eight animals 
received up to 5 cubic centimeters and 2 rabbits, 
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ro cubic centimeters each. The two rabbits 
receiving the ro cubic centimeters dose developed 
diarrhoea and became moribund in 4 days. The 8 
other rabbits showed no ill effects. 

Based upon this observation which confirms 
work done elsewhere, 10 clinical tests were cau- 
tiously made upon the human subject. These pa- 
tients were treated by the intravenous injection 
of 1 to 2 cubic centimeters of 5 per cent sodium 
oleate and the results noted. It was found that 
definite firm thromboses comparable to those 
secured with sodium morrhuate were obtained 
in 8 cases. Two patients showed no response. 
Thus, we duplicated the effects of sodium mor- 
rhuate by the use of one of its chief fatty acid 
salts. 

It is not inconceivable that some of the other 
fatty acid salts present in sodium morrhuate 
would achieve the same results. The continued 
study of the action of these other salts would 
enable us to pick out the most efficient. Finally, 
a known definite preparation could be evolved 
which would represent the ‘morrhuate”’ action 
in an unvarying form. 


CONCLUSIONS 


1. Sodium morrhuate is an unknown, rela- 
tively unstable mixture of sodium salts of the un- 
saturated fatty acids found in cod liver oil. 
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2. Its potency diminishes with age, and is not 
uniform. 

3. It is occasionally capable of slough for 
mation. 

4. No local anesthetic should be added to th: 
mixture. 

5. The advisability of incorporating an anti 
septic in the solution is open to question. 

6. The irritating effect of sodium morrhuate i 
due to its soapy characteristics, and has bee 
duplicated experimentally by a solution of con 
mercial liquid soap. 

7. Sodium oleate, which is one of the fatty aci 
salts present in sodium morrhuate has been teste 
and found to possess sclerotic power. 

8. The continued testing of the other fatt 
acid salts present in the mixture is necessary if 
standardized pure product is to be developed. 
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MORALE 


HE soldier in the trenches, exposed to 
"Tit onslaughts of the enemy is likely 

to look upon the outcome of any battle 
with a rather limited viewpoint. In case the 
local action directly on his front is going well, 
he may become optimistic about the situation 
all along the battle line. If, on the other hand, 
his front is hard pressed, a pessimistic attitude 
is bound to be his. He cannot understand the 
policy of a high command which allows such 
a difficult situation to exist. Consequently his 
faith is shaken and his morale is at a very low 
point. 

The surgeon in his daily struggle against 
cancer is in much the same position. He is up 
against a relentless enemy, constantly on the 
alert to take advantage of any break in his 
favor. Many times the operator is thrown 
into the action merely to make a demonstra- 
tion against a strongly advancing force, to 
fight a delaying action. It is not surprising, 
therefore, that occasionally the surgeon loses 
heart and thinks that the battle is lost all 
along the line. At times he even goes so far 
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as to admit that he is always in a losing fight 
when this enemy cancer is his opponent. 

The man on the firing line should realize, 
however, that back of the front efforts are 
being made which compare very favorably 
with his own. Ammunition is constantly be- 
ing provided to supply him for the continua- 
tion of the battle. The higher command is 
repeatedly fighting over the engagement in 
miniature (on experimental animals), trying 
out new weapons which may at any time 
be rushed up to the front for his use. New 
engines of destruction are being invented to 
be let loose in an unexpected attack on the 
opposition. New plans are proposed, tried 
out, and rejected if they do not offer promise. 
There is, perhaps, a real need for a more uni- 
fied command but as yet no outstanding 
commander, capable of assuming this posi- 
tion, has appeared. The soldier in this cam- 
paign should also remember that whereas on 
his own front the battle seems to be all against 
him, on other parts of the line there have been 
successes, local victories of consequence. That 
the fight is not altogether hopeless is evident 
when at a reunion of veterans their past 
victories are recalled.!. The surgeon owes it to 
his colleagues and to the civilian population 
who depend upon him, to rid himself of the 
pessimistic attitude. He must brace up the 
morale of the whole population or else the 
battle will indeed be lost. In no other war 
has it ever been more necessary for the 
fighting man ‘‘to travel hopefully” in the 
words of Stevenson, than in this conflict 
against the scourge of mankind—cancer. 

Joun J. Morton. 


! Symposium on Cancer. Surg., Gynec. & Obst., 1933, lvi, 412-475 





THE CHANGING ATTITUDE 


TOWARD ILEUS 


HEN first seen by the surgeon the 
patient with ileus presents a picture 
often complex, though a clue as to 
the origin of the condition can frequently be 
obtained from a history of similar attacks of 
less severity, of previous intra-abdominal in- 
fection, or of a more or less remote abdominal 
operation. These facts may imply the prob- 
ability that the ileus had its inception as a 
mechanical obstruction. On the other hand, 
the occurrence of ileus during a hospital stay 
following an abdominal operation is ordi- 
narily started by segmental paralysis of the 
intestine adjacent to residual infection or, less 
commonly, to knuckling or twisting of a loop 
by an adhesion which has not yet gone 
through the full process of absorption. Re- 
gardless of the original mechanism of inter- 
ference with gastro-intestinal function at any 
given level, the picture of full blown ileus 
becomes the same for all cases, since disten- 
tion itself leads to loss of tonus of the intes- 
tine. It is at this point that, until recent 
years, our knowledge of the physiological de- 
rangement of ileus stopped short. As in other 
fields of medical investigation, research on the 
ultimate cause of death led first to a fuller 
understanding of the chemical, as opposed to 
the physiological, imbalance. Even now the 
fact that obstruction itself is not the cause of 
death is not fully appreciated although re- 
placement therapy with the provision of wa- 
ter, sodium chloride, and calories has become 
generally practiced as adjuvant treatment. 
Emphasis is now being placed on certain 
important factors which have been widely 
disregarded and new facts have been added to 
our knowledge of the mechanism of the de- 
velopment of, and recovery from, ileus. While 
it has long been recognized that the paralyzed 
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loop of gut lying next to, and perhaps forming 
the wall of, an abscess acts like a mechanical 
obstruction to the intestine, only recently is 
the view gaining acceptance that the final 
factors in mechanical obstruction are usually) 
cedema and spasm of the gut itself. That is to 
say, patients who have a chronic incomplet: 
obstruction are thrown into a state of acute 
more or less complete obstruction by gros: 
indiscretions in diet, abuse of cathartics, an: 
similar indiscretions. There is ample evi 
dence that the cedema and spasm at the site « 

obstruction accountable for the acute stage 
need be only temporary, for on no other bas’: 
can the history of previous obstruction crise- 
with spontaneous recovery or recovery after 
enterostomy be explained. The prime nece- 
sity is obviously twofold: (1) to empty and to 
keep continuously empty the obstructed in 
testine of fluid and gas in order that struc 

tural damage to the bowel wall may be 
avoided, tonus recovered, and spasm ani 
cedema allowed to subside, and (2) the preven 
tion of fatal chemical derangement by r 

placement therapy. The danger of too rapid 
release of distention has recently been sug 
gested by studies on intra-intestinal pressure 
from which it appears that absorption through: 
the distended intestine is practically nil duc 
to the decrease in venous and lymphati: 
drainage but that it may quickly increase i! 
distention is suddenly released. The evidence 
is not yet conclusive but appears to suppor! 
similar clinical observation on fatalities sub 
sequent to enterostomy. 

Using a modification of the apparatus for 
continuous suction from the stomach first de 
scribed by Robertson Ward in 1929, we hav: 
made observations for more than 2 years on 
the early events in the development and sul) 
sidence of ileus, including cases having their 
origin in mechanical obstruction. Not onl) 
does the apparatus decompress the intestin: 














cradually and keep the obstructed gut ef- 
fectively emptied but it provides a means 
whereby one can study the variations in the 
physiological status of the intestine in ileus 
by measuring the rate of flow of secretion 
from the intestine into the stomach, which is 
demonstrably increased at any time by stop- 
ping the suction temporarily and by allowing 
the patient to drink. Continuation of suction 
results in a progressive diminishing of this 
flow until a standstill is reached and only in- 
gested fluid, and no more, is recovered by 
suction. After varying periods, depending on 
the origin of the ileus (infection or mechanical 
obstruction), the flow of ingested fluid moves 
through the pylorus in progressively larger 
percentages and at an increasing rate. We 
measure the flow in terms of cubic centimeters 
per hour and can thus chart graphically the 
direction and rate of flow per unit of time. We 
have termed this the pyloric balance and speak 
of it as being negative when the gut is empty- 
ing itself into the stomach and positive when 
the stomach is emptying ingested fluids into 
the gut. We have also found that after peri- 
stalsis has disappeared tonus is retained to a 
degree that permits recovery of normal gastro- 
intestinal function on this regimen. Peristal- 
sis, audible to prolonged auscultation, re- 
appears only after obvious restoration of the 
physiological continuity of the gut. 

Early operation for intestinal obstruction 
has traditionally been urged and when the 
case comes to the surgeon within a very few 
hours of onset a mortality of as low as 5 per 
cent has been reported. In only rare instances 
is a surgeon able to report any considerable 
series of cases seen at such a time by himself. 
The entirely praiseworthy effort to urge early 
operation has had the effect, not of stimulat- 
ing the physician in general to get the patient 
to the hospital as soon as possible but of in- 
ducing the surgeon to operate as soon as the 
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operating room can be got ready after the pa- 
tient enters the hospital, regardless of how 
long the obstruction has been present, regard- 
less of the probable site and nature of the 
original lesion, regardless of the physiological 
status of the intestine, and as well the chemi- 
cal and metabolic status of the patient. It is 
probably fair to say that a single gastric 
lavage and an intravenous injection of physio- 
logical salt and glucose solution represent the 
average of good pre-operative treatment. 
The inevitable result of such treatment, how- 
ever, is the publication of mortality statistics 
of from 40 to 60 per cent in all large series of 
cases, year in and year out, collected from 
many large general hospitals. 

Primary suture after resection of ob- 
structed, gangrenous intestine is now almost 
universally condemned but is still practiced 
not uncommonly. With exploration being 
done in an overwhelming majority of patients 
with ileus in the fear that gangrene may have 
set in, the result is approximately half of 
those who undergo operation die whereas 
gangrenous gut is found in less than 5 per cent 
of cases, excluding those with external her- 
nias. The confusion in reasoning is obvious. 
There is an increasing number of surgeons to 
whom it is clear that, in view of the newer 
facts of the physiology of ileus, the patient, 
unless seen very early, is safest on decompres- 
sion and replacement therapy with close ob- 
servation of the pyloric balance until it is at 
least no longer grossly negative. Then, if 
necessary, operation may be performed with 
the patient in approximately a normal physio- 
logical status but operation may actually be 
unnecessary unless the original obstructing 
mechanism be a stricture, if mechanical, or a 
definite abscess demanding drainage, if in- 
fectious in nature. The plan of decompression 
is only temporarily practicable in cases with 
very high obstruction, due to the enormous 
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outpouring of high intestinal secretions, and 
in those obstructions in the colon in which the 
ileocecal valve is competent (which is not 
often the case, in our own experience); how- 
ever, cases of external hernia are, naturally, 
excluded. 


As series of cases sufficiently large to be 
significant are accumulated, it is our belie! 
that a reduction in the mortality from ileus 
will have been accomplished for the first time 
in the past quarter of a century. 

WILLARD BARTLETT, JR. 
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MASTER SURGEONS OF AMERICA 


VALENTINE MOTT 


BRILLIANT and ingenious colonial surgeon of Quaker descent, son of 
m4 a physician, and father of an eminent surgeon, Valentine Mott was 
born in Glen Cove, Long Island, August 20, 1785. eared in an at- 
mosphere of medical science, he readily adopted the avocation of his forbears 
and soon attained international fame for his surgical skill and clinical wisdom. 
Completing his classical education under the guidance of private tutors at the 
age of nineteen years, he embarked on his medical studies at Columbia College, 
which institution conferred on him two years later, in 1806, his medical degree. 
Desirous of more advanced surgical training, Mott continued his studies 
abroad, and first placed himself under the tutelage of Sir Astley Cooper. After 
remaining for some time in London, he journeyed to Edinburgh and, for more 
than a year, attended the lectures and demonstrations in surgery and surgical 
anatomy in this center of medical learning. Five years from the time he enrolled 
in Columbia College as a medical student, he returned to New York and estab- 
lished himself in the practice of surgery. 

In 1810, the year after his return, he accepted the chair of surgery in his 
alma mater, Columbia College, which he retained for three years until the 
school was reorganized and the College of Physicians and Surgeons founded. 
He continued his professorial duties in this new institution without interruption 
until 1826. At this time discord arose among the faculty members and Mott, 
with a few of his colleagues, founded a new medical school in connection with 
Rutgers College. Unfortunate legal difficulties forced him to abandon this proj- 
ect, however, and in 1830 he returned to the College of Physicians and Surgeons 
as professor of operative surgery and surgical and pathological anatomy. His 
life was unusually active and useful until 1835, when waning health caused him 
temporarily to abandon his duties. The subsequent six years were largely de- 
voted to European travel which included close attendance to many of the 
most famous surgical clinics on the continent. By this time Mott enjoyed a 
wide reputation as an astute and able surgeon, particularly eminent for his 
original work in the field of vascular surgery. Completely restored to health, 
he returned to New York in 1841 to become the principal founder of New York 
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University Medical College, in which institution he filled the chair of surgery 
and relative anatomy as well as being president of the faculty. At the age of 
sixty-seven years he was made emeritus professor lecturing to the students 
occasionally until his death from angina pectoris, thirteen years later, April 
26, 1865. 

Characteristic of all pioneers who venture into unexplored fields, Valentine 
Mott was a bold, though careful operator with an imaginative and intuitive 
mind, and possessed of unusual technical skill. Handicapped during most of 
his life by the difficulties and dangers attending surgical maneuvers prior to the 
discovery of ether and the development of bacteriology, his operative innova- 
tions were, of necessity, largely limited to rapidly performed procedures which 
did not necessitate entry into the abdomen. During his later years, however, 
the frequency and enthusiasm with which he employed ether anesthesia aided 
materially in the universal acceptance of this great boon to surgical progress. 

Mott’s most fruitful and original work pertained to surgery of the blood 
vessels. His first claim to renown came at the age of thirty-three when he, 
for the first time, ligated the innominate artery for aneurism of the right sub- 
clavian artery. Unfortunately the patient succumbed several days later follow- 
ing hemorrhage from an adjacent vessel, eroded secondarily by infection. 
Incidentally it was almost half a century later before this operation was success- 
fully performed. In 1827 Valentine Mott was the first to ligate the common 
iliac artery for aneurism of the external iliac, placing the ligature within half 
an inch of the aorta. Another of his original contributions to vascular surgery 
was excision of several inches of the deep jugular vein which was involved in 
a tumor mass. This required ligation of both ends of the vein, something hitherto 
unattempted. He also made numerous advances in the repair of traumatic le- 
sions of the large veins which he closed with fine sutures without occluding the 
lumen of the vessel. In all, he tied the common carotid artery forty-six times. 

Mott’s endeavors were by no means limited to surgery of the blood vessels, 
as he also contributed much to orthopedic and plastic surgery. In 1821 he re- 
sected the right maxillary bone for osteosarcoma, having first ligated the com- 
mon carotid to prevent excessive hemorrhage. Several years later he success- 
fully performed an amputation at the hip joint. In 1828 he removed the right 
clavicle which was involved with a large sarcomatous tumor, an operation which 
won him considerable fame and was long known as ‘‘Mott’s celebrated case.” 
The operation required nearly four hours for its completion and in Mott’s own 
words was the most tedious, difficult, and dangerous procedure ever undertaken 
by him. He was the first surgeon to devise a cure for “cleft spine,”’ accomplished 
by extirpation of a tumor at the lower end of the spine. Later he performed 
a similar operation in the region of the neck. He was unusually adept in restor- 
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ing the normal contour and appearance of the cheeks, lips or nose following dis- 
figuration incident to the excessive use of mercury. 

Endowed with great physical vigor and conscientious devotion to his pro- 
fession, Valentine Mott was a prodigious worker. During his entire busy and 
practical life he continually enlarged and refreshed his knowledge of normal 
and pathological anatomy by dissection and postmortem examinations despite 
the legal hindrance incumbent upon such practice. It is said that before each 
new or important operation he first tried his contemplated procedure upon the 
cadaver. There were few operations known in his time that he did not perform. 
He was one of the foremost lithotomists of his day, operating for stone 165 times 
with a mortality rate of less than 4 per cent. In one instance he removed a stone 
weighing more than seventeen ounces. He is credited with more than a thousand 
amputations. For fifteen years he was senior consulting surgeon to Bellevue 
Hospital and for varying periods served in a similar capacity for St. Lukes, the 
Hebrew, St. Vincents, and Women’s Hospital. ‘His success in capital operations 
was due not simply to his surgical knowledge and skill, but in a large measure to 
his care in the after-treatment of the patient, and to a knowledge of therapeutics 
that brilliant operators rarely possess.’’ Although performing, as Sir Astley 
Cooper said, ‘‘more of the great operations than any man living or that ever 
did live,” he remained a staunch advocate of conservative surgery. 

Mott contributed some twenty-five papers on various surgical subjects to 
the literature of his day. He augmented the American edition of Velpeau’s 
Surgical Anatomy with many notes and illustrations from his own works. He 
was the recipient of numerous honors, including fellowship in the Imperial 
Academy of Medicine of Paris, the Medical and Chirurgical Societies of London 
and Brussels, the Paris Clinical Society, and Kings and Queens College of 
Physicians of Ireland. For many years he was president of the New York 
Academy of Medicine. Unfortunately, most of the valuable specimens of his 
anatomic museum were destroyed by fire shortly after his death. His wife 
succeeded in gathering the remaining ones together, however along with a large 
share of his library and other mementos, and established the Mott Memorial 
at 64 Madison Avenue, New York City. Unfortunately, this memorial is no 
longer in existence, although the New York Academy of Medicine became heir 
to the Mott Library. 





James T. PRIESTLEY. 

















THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


HE book on The Art of Anesthesia! by Flagg, 

a recognized authority on general anesthesia, 

has been used for 16 years. The introduction 
gives a brief history of anesthesia with interesting 
illustrations. 

This, the fifth edition, as were former ones, is 
in two parts: Part 1 bearing upon the classification 
of anesthesia, its characteristic signs, and its ad- 
ministration by the various methods and agents 
ordinarily employed is the same as in the previous 
edition except a chapter on ethylene is added 
and the chapters on regional and spinal anesthesia 
are brought up to date both as to methods and 
agents employed. A criticism the author makes 
on the use of regional and spinal anesthesia is that 
“the technique is more readily acquired by the 
surgeon than that of general anesthesia and as a 
result the one method is used to the exclusion of 
all others. This serves to bring the regional and 
spinal methods into disrepute.” 

Part 2 of the book treats of the factors incidental 
to the actual administration of the anesthetic. 

The chapters on premedication, postoperative 
care of the patient and carbon dioxide are un- 
changed, but considerable new and_ valuable 
material has been added to the chapter on the 
selection of the anesthetic and the method of 
administration. A full new chapter is devoted to 
the improved technique for intratracheal anesthe- 
sia. 

The author describes the technique for intubation 
and tells of the complications and how to meet 
them. Then follows a summary of the advantages 
and disadvantages of intratracheal anesthesia. 

A new chapter on ‘‘Newer Methods of Artificial 
Respiration,” lucidly describes the four methods 
available in cases of asphyxia or respiratory failure. 

This book is an excellent text for all students of 
anesthesia as well as for surgeons and internes. 

MyrtTLE KNOWLES. 


HE publication of this volume by Bailey? per- 
forms the very useful service of recapitulation 
and bringing together into one volume not only the 
symptoms, the disordered histological characteris- 
tics and the treatment of intracranial neoplasms, but 
also considers, often in great detail, the embryology, 


1THe Art or AN€sTHEsSIA. 5th rev. ed. By Paluel J. Flagg. Phila- 
delphia and London: J. B. Lippincott Company, 1932. 


2INTRACRANIAL Tumors. By Percival Bailey. Springfield, Illinois, and 
Baltimore, Maryland: Charles C. Thomas, 1933. 
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anatomy—both human and comparative—and the 
physiology of the various structures within the cal 
varia which may be affected by these new-growths 

As would be expected from this author, the path 
logical changes which characterize the various typcs 
of neoplasms are admirably dealt with and afford one 
of the most brilliant and satisfying features of a vo! 
ume which should be of great value to the medic: 
undergraduate and the practitioner of neurology an‘ 
neurological surgery. 

The chapters which consider the new-growths 
which may arise in any of the various parts of the 
brain do so in connection with functional areas thus 
emphasizing the physiology of the cortical, subcor- 
tical, and ganglionic regions while the more specia! 
ized neoplasms such as the acoustic neurinomata, 
the hypophyseal adenomata, the pharyngiomata, 
and the pinealomata are the subjects for special 
chapters as are also the tumors arising from the in- 
tracranial connective tissue, the vascular structures 
and miscellaneous and metastatic neoplasms. In 
this way the author presents the more important 
facts connected with this most intricate system of 
organs without devoting any special chapter or 
chapters to the subject of cerebral localization ani 
function. 

The preliminary chapters deal with the generil 
problems presented by brain tumors, the structure 
of the cranium and its contents, and considerations 
of a general physiological nature such as the circula 
tion of the blood and the cerebrospinal fluid. Gen 
eral and differential diagnosis and the treatment of 
cranial and intracranial tumors constitute the sub- 
ject matter of the concluding chapters. 

Many invaluable tables, schemata, classifications, 
and tabulations which have appeared in scattere: 
publications by the author and his former illustrious 
collaborator—Dr. Harvey Cushing—are gathere| 
together in this volume and thus become readil 
accessible to the reader. The graphs representing 
the age distribution of intracranial tumors, of gli: 
mata, medulloblastomata, subtentorial tumors, and 
gliomata above or below the tentorium are especially 
illuminating. 

The format of the book is in the majority of fe:- 
tures very satisfactory. The publishers and the 
author have elected to use a semi-rough uncoated 
paper which is restful to the eye and permits a vo 
ume of considerable size to be of only moderate 
weight but it renders impossible the use of half-tone 
illustrations and necessitates the use of pen and ink 
drawings. It cannot be said that all of these a 
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works of art and some of them are definitely un- 
pleasant in their execution. One would also wish for 
photographs of specimens—both gross and micro- 
scopic—since these always convey a greater sense of 
verisimilitude. The use of this kind of paper also 
necessitates outlines instead of prints from roent- 
genograms. Only a very few typographical errors 
have evaded the scrutiny of the proof-readers. One 
illustration would seem to be definitely mislabelled. 

The majority of the chapters still contain—it is 
not clear whether intentionally or not—indications 
that the various subdivisions of the book have at one 
time or another been presented in lecture form or as 
clinical presentations. To the reader this is dis- 
tinctly unpleasant and detracts very materially from 
the dignity of the publication and spoils the effect 
of the presentation of otherwise admirable material. 

There are a number of dogmatic assertions of 
which any lecturer is always guilty, but which 
should never be allowed to find their way into a 
published work. These are scattered rather widely 
throughout the book and notice should be taken of 
a number of them since they would certainly seem 
likely to mislead the student. On page 58, in dis- 
cussing lesions produced by occlusion of the middle 
cerebral artery, the author presents a number of 
definitions which may have individual supporters, 
but certainly have not acquired full acceptance by 
neurologists in general. 

In discussing the well known effect of neoplasms 
of the pineal region in destroying the function of 
vertical conjugate movements of the eyes, the author 
states that paralysis of conjugate movement of the 
eyes occurs only as a result of involvement of the 
tectum mesencephali, ignoring the possibility of this 
symptom being produced by involvement of the ver- 
tical oculogyric pathway in the subthalamus. The 
loss of vertical gaze is an important component of 
the syndrome of the subthalamus also. The state- 
ment that ‘occlusion of the pre-rolandic artery 
(when on the left side) causes an intense alexia with- 
out hemianopia” may occasion some surprise. 

In view of the general high excellence of the treat- 
ment of clinical phenomena and the physiology of 
the cortex and other parts of the brain, it is to be 
regretted that many theories still in a highly de- 
batable and controversial state are too categorically 
and dogmatically presented. 

After devoting nine pages to a critical discussion 
of the aphasias and in many instances making quite 
restricted localization for the varying types of 
aphasia and associated difficulties the author con- 
cludes that “in actual practice the aphasic symptoms 
are often deceptive and must not be relied upon for 
too restricted localization in cases of cerebral tumor.”’ 

Considerable space is devoted to the still largely 
hypothetical function of the hypothalamus and the 
author concludes after an extensive discussion, that 
there is at present no concensus in regard to these 
structures and that it is improbable that any attempt 
to assign specific functions to these nuclei will suc- 
ceed. The statement that the basal regions of the 





NEW BOOKS 709 


brain must exert a regulating influence upon the 
cortex and that an anterior group of nuclei excite 
and another group about the superior posterior part 
of the third ventricle calm and quiet the cortex may 
be accepted with some caution. 

It is a question whether the inclusion of such a 
mass of detail and the presentation of so many con- 
tested theories and highly debatable minutie does 
not serve to confuse the student and distract his 
attention from much of the most praiseworthy ma- 
terial which may be found in this book. The volume 
attempts to present the last word in regard to many 
topics and in this way it does not fulfill its avowed 
purpose of being a book adapted to the needs of the 
medical student, beset as he is with all of the dis- 
tractions and necessities of his medical curriculum 
of which neurology is only one of the constituent 
parts. From the standpoint of the advanced student 
or practitioner the volume contains a mine of most 
valuable information gathered from many sources 
and made readily available, but for this type of 
reader, the presentation is often entirely too dog- 
matic and conclusions are proposed which will not 
be accepted by the majority of experienced workers 
in this field. 

In presenting various syndromes of the brain-stem, 
use is made of individuals presenting neoplasms. 
This is notoriously unsafe since neoplasms of the 
brain-stem usually involve structures at a distance 
from their site and also in many instances fail to in- 
volve structures within their compass, for example 
Benedict’s tegmental mesencephalic syndrome is de- 
scribed as presenting pyramidal tract symptoms 
which is contrary to the strict interpretation of the 
syndrome and the generally accepted restriction of 
its localization to the tegmentum of the mesenceph- 
alon. It is fairly generally accepted that vascular 
lesions produce much more satisfactory brain-stem 
syndromes than those occasioned by the involve- 
ment of the brain-stem by tumors. In the presenta- 
tion of the tumors of the hypophysis and the 
neighboring structures no mention is made of the 
results of pressure upon the brain-stem or the struc- 
tures contained within the cavernous sinus. In view 
of the extreme detail devoted to the consideration of 
other regions, these omissions make for a certain de- 
gree of unevenness in the treatment of the various 
syndromes presented. 

The chapter on the neoplasms arising in and 
around the floor of the third ventricle and the asso- 
ciated structures are perhaps the most satisfactory 
in the volume. The treatment of the histological 
features of the various tumors discussed is, as would 
be expected, most thorough and painstaking. This 
feature of the volume makes the book extremely val- 
uable to neuropathologists, neurologists, and neuro- 
logical surgeons. 

The chapter on encephalic tumors in general con- 
tains a great deal of material of great value to the 
clinical neurologist and neurological surgeon. It is, 
however, again marred by many colloquial expres- 
sions and forms of speech and a number of the illus- 
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trations are but little more than black-board sketches, 
copies of which they undoubtedly are. Neither of 
these features contributes to a pleasant impression. 
The general distinctions and differences between the 
various neoplasms, the classifications and detailed 
descriptions are brief, distinct, clear, and very useful. 

Chapter 18 deals with the general problems of 
diagnosis between brain tumor and other organic 
conditions of the brain. The author considers mi- 
graine and recurrent headache and the numerous 
processes which undermine and finally overthrow 
the cognitive faculties of the mind, such as repeated 
small cerebral insults, senile dementia, presenile de- 
mentia, cerebral arteriosclerosis, general paralysis, 
and cerebral syphilis. The question of generalized 
and focal seizures is considered in detail since these 
irritative manifestations are so commonly indica- 
tions of the presence of a neoplasm within the brain 
substance, and a number of case studies are used to 
exemplify the problem as it is approached by the 
physician. Recurrent vomiting and failure of vision 
are examined in relation to their occurrence with 
other cerebral morbid processes. The author rightly 
emphasizes the importance of an intimate acquain- 
tance with the ophthalmoscope and the structures 
made visible by its use. The commonly seen altera- 
tions in the fundus in optic neuritis, papilloedema, 
choked disc, nephritic hypertension and arterio- 
sclerotic conditions are well described and the diffi- 
cult distinction between optic neuritis and papilloe- 
dema made as clear as it can be. The appearance of 
primary and secondary optic atrophy are succinctly 
presented. The writer divides the neurological symp- 
toms into three groups—(1) focal, (2) neighborhood 
and (3) distant, emphasizing the importance of the 
chronological order of development of symptoms but 
draws attention to the fact that neoplasms which 
arise in relatively silent areas may be characterized 
by distant symptoms arising either from an increase 
in general intracranial pressure or by compression 
of arteries supplying relatively distant areas, before 
focal symptoms appear. The author emphasizes the 
relief often occasioned by the injection of hypertonic 
solutions, decompression, etc., which may accom- 
plish such an improvement in the patient’s gen- 
eral condition that a satisfactory localizing diagnosis 
may be made at the neurologist’s leisure. 

The author correctly states that ‘“‘ventriculog- 
raphy should be resorted to only when necessary”’ and 
deprecates the belief that this method can supersede 
careful neurological diagnosis. He correctly empha- 
sizes the fact that ‘‘ventriculography does not make 
a diagnosis of tumor but only of distortion or dis- 
placement of the ventricles.” 

In the chapter on differential diagnosis between 
neoplasms and other pathological conditions, the 
writer rightly emphasizes that the diagnosis of 
tumor is made with the sum total of one’s knowledge 
of neurology. The author limits his consideration in 
this chapter to the more usual conditions which may 
be confused with intracranial neoplasms and in gen- 
eral the presentation is adequate and helpful. The 
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important differentiation between neoplasm, tuber 
culoma, gumma, abscess, both acute and chronic 
parasitic disease, chronic subdural hematoma and 
aneurysm are satisfactorily considered, but the spac: 
devoted to the consideration of the encephalitides 
and encephalopathies is rather meager. One can 
perhaps wish that much of the space devoted tv 
anatomy, physiology and disputed points in regar: 
to symptomatology could have been devoted to a 
more extensive consideration of differential diagno 
sis. It would seem that such a course would be «| 
greater value to the student and to the neurologis! 

The chapter on the treatment of intracranial t 
mors and its results is relatively short but admirab!c 
—not much space is given to the technical details «/ 
the optimum incision and approach but the genera! 
principles of intracranial technique and the post 
operative management of the patient are excellent); 
presented. The author stresses the importance of th: 
proper handling of the three most feared postopera 
tive complications—hzmorrhage, shock, and respi 
ratory paralysis, explaining clearly and describing 
definitely the procedures to be followed. The surgica! 
principles are presented simply and convincingly. 

In preparing this volume one can well admire the 
herculean task which the author has attempted an: 
in general the admirable results which he has ob 
tained. The balance of the book, when viewed from 
the standpoint established by the author of bringing 
forth a volume which will be read by the medica! 
undergraduate, may, however, be criticized. In 
many instances material which can adequately hy 
grasped only by one already highly trained in neu 
rology has been poured forth with a prodigal han 
before an audience which has neither the background 
nor the perspective to appreciate it. Such prodigalit, 
may lead to too early satiety and many of the in 
numerable excellencies of the volume will therefore 
fail to reach the author’s consuming public. 

In the form of the volume and the manner of pre 
sentation one can perhaps differ and still remain 
friends as to what is most desirable, but in the r 
viewer’s mind there lurks the suspicion that the too 
easy method of combining groups of lectures into 
book has been followed and that the very necessar\ 
drudgery of manuscript and proof reading and re 
reading has been begrudged by the author to the 
very evident injury of the style and dignity of pre 
sentation. The decision as to the proper amount 0! 
nectar and ambrosia to be set before the unde: 
graduate is always a difficult decision to make, but 
in general it is better to whet the appetite for more 
than to kill the zest with a superfluity of viands. 

There is so much in the volume to make it a mii 
of information and so invaluable a recourse for the 
student, neurologist, neuropathologist, and neur 
logical surgeon, that the reviewer has taken th: 
liberty of going perhaps more into detail than lh: 
should, with the purpose that future editions ma 
appear without many details which militate agains 
the self-evident value and usefulness of the volum 
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